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MILK PRODUCTION AND REPRODUCTIVE PERFOR-
MANCE OF LOCAL AND CROSSBREED DAIRY COWS IN 
SELECTED DISTRICTS OF WEST GOJAM ZONE, AMHA-
RA REGION, ETHIOPIA 
Melku Muluye1, Kefyalew Alemayehu2, Solomon Gizaw3  
West Gojam Zone Agricultural and Rural Development Departement1, Bahir Dar University College of Ag-
riculture and Environmental Sciences, Department of Animal Production and Technology2, Ethiopia, Inter-
national Livestock Research Institute (ILRI), Ethiopia3 
Abstract 
The aim of the study was to evaluate milk production and reproductive performance of 
Indigenous and their crossbreed of different exotic blood level of dairy cows and factors 
affecting their performance in rural, peri-urban and urban production system of selected 
districts of West Gojjam Zone, Amhara Regional State, Ethiopia. A total of 180 small-
scale dairy cow owners were purposively selected and interviewed with pre-tested struc-
tured questionnaire to obtain information on the milk production and reproductive per-
formance of cows. For monitoring study from 180 farmers, 60 dairy farmers who have 
lactating cows were involved. The cows with exotic blood level of (0%, 25%, 50% and 
75%) were purposively selected. Monitoring study was also conducted to obtain milk pro-
duction based on, lactation stages, production system, exotic blood level and parity of 
cows. The monitoring results showed that, the average daily milk yield for local and their 
crossbreed of different exotic blood level of 25%, 50% and 75% at Early, Mid, and Late 
lactation stages, for local cows with mean daily milk was 2.36±0.84 litres, 3.38±0.94, 
2.82±1.01and 0.89±0.58 litres early, mid, and late lactation stages, respectively. For 25%, 
with mean daily milk yield was 4.49±1.50 litres and 5.76±1.67, 4.84±1.49, and 2.86±1.35 
litres in early, mid and late lactation stage, respectively. For 50%, with mean daily milk 
yield was 7.34±2.99 litters and 9.86±3.71, 7.57±3.57 and 4.59±1.68 litres in early, mid 
and late lactation stage, respectively. For 75% with the mean daily milk yield was 
8.78±2.16 litres11.37±2.74, 9.22±2.34 and 5.74±1.40litres in early, mid and late lactation 
stage, respectively. The milk production was significantly (P<0.05) decreased in 3rd lacta-
tion stage than 2nd and 1st for both local and for all crossbreed. From the survey results, 
the overall average lactation length for Indigenous and their crossbreed of 25%, 50% and 
75% was 8.31±2.21, 8.28±0.71, 8.42±0.57 and 10.03±1.59 month, respectively. The mean 
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age at first service (months) for local and their crossbreed of 25%, 50% and 75% was 
46.68±5.08, 34.56±6.64, 28.80± 5.48 and 25.20± 4.88, respectively. The mean AFS for 
crossbreed was 29.52±.3.96 month. Age at first calving (Months), for local and their 
crossbreed of 25%, 50% and 75% was 55.44±6.72, 46.56±5.92, 39.72±6.04 and 
36.36±4.56, respectively.  The mean AFC for all crossbreed was 40.88±5.51month.  Days 
open till conception (days) for local and their crossbreed of 25%, 50% and 75% was 
294.60±43.20, 112.80±42.00, 109.80±54.00, 103.50±36.00, respectively. The mean DO 
for all crossbreed was 108.70±11.00 day. Calving interval for local and their crossbreed 
of 25%, 50% and 75% were 22.15±4.22, 17.52±4.36, 16.30±2.59 and 15.70±3.21 month, 
respectively.  The mean CI for all crossbreed was 16.51±.3.39 month. Number of services 
per conception for local and their crossbreed of 25%, 50% and 75% were 1.67±0.61, 
1.71±0.40, 1.51±0.34 and 1.66±0.41, respectively. The mean NSC for all crossbreed was 
1.63±.0.38. The present study showed that even if milk production and reproductive per-
formance of crossbreed cows owned by rural, peri-urban and urban dairy producers in 
study area was comparatively good, conversely in order to get optimum output of cross-
breed dairy cows, appropriate breeding strategy to assign (it more best assigning high 
exotic blood level (75%) to Urban production system, Medium exotic blood level (50-75%) 
to Peri-urban and lower exotic blood level (25% to 50%) to rural production system ac-
cording to their management practice (feeding practices, health care and housing) and 
also supply of improved genotypes and dairy inputs like (feed, health care and artificial 
insemination), proper breeding management in the study area suggested.   
 
 
 
Key words: Milk productions, reproductive performance, Indigenous cows, Crossbreed 
cow, production systems. 
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Chapter 1. INTRODUCTION 
1.1. Background and Justification 
Ethiopia is believed to have the largest livestock population in Africa. This livestock sec-
tor has been contributing considerable portion to the economy of the country, and still 
promising to rally round the economic development of the country. The total livestock 
population for the country is estimated to be about 56.71 million cattle, 29.11 million 
goats, 29.33 million sheep and 0.92 million camels (CSA, 2015).  Out of 56.71 million the 
female cattle constitute about 55.45 percent and the remaining 44.55 percent are male cat-
tle. The total cattle in the country 98.66 percent are local breeds and remaining are hybrid 
and exotic breeds that accounted for about 1.19 percent and 0.14 percent, respectively 
(CSA, 2015). Earlier estimates indicated that the livestock sector contributes about 12–
16% of the total GDP, and 47% of total agricultural GDP values of draught power, 
transport and manure (IGAD, 2010) and contributes to the livelihoods of about 60–70% of 
the Ethiopian population (Halderman, 2004; Azage Tegegne et al., 2013). A recent IGAD 
study (Azage Tegegne et al., 2013) showed that the value of the animal draught power in-
put into arable production is about a quarter (26.4%) of the value of annual crop produc-
tion, and if the value of draught power services is included, the sector contributes up to 
45% of agricultural GDP ( Azage Tegegne et al., 2013). 
Despite the largest cattle population, characterizing of milk production and reproductive 
performance is very low. The country’s per capita milk consumption is estimated to be 
about 19.2kg per year, which is far below the average per capita consumption of Africa, 
37.2kg per year (FAO, 2000). Livestock productivity in Ethiopia is said to be poor due to a 
number of reasons among which, the low genetic capacity of the indigenous cattle for milk 
and meat production is a major one (Yosefe Shiferaw et al., 2003).The reproductive per-
formance of the breeding female is probably the single most important factor that is a pre-
requisite for sustainable dairy production system and influencing the productivity (Kiwu-
wa, et al., 1983). According to (Mukasa-Mugerwa et al., 1989) age at first puberty is an 
important determinant of reproductive efficiency. (Singh et al., 1986) described that age at 
first calving to be one of the most important economic traits of dairy animals. Days open 
till conception (DO) is one way of measuring fertility in cattle (Kragelund et al., 1989). 
Productive and reproductive performance of cattle is influenced by feed, genetics, disease 
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and management practices (ILCA, 1990 and Perera, 1999). In Ethiopia, the poor genetic 
potential for productive traits, substandard feeding, poor health care and management 
practices, are the main contributors to low productivity (Zegeye Yigezu, 2003). Productive 
and reproductive traits are crucial factors determining the profitability of dairy production 
(Fikire Lobago et al., 2007). 
The introduction of modern agriculture enforces to introduce modern breeding practices 
targeted to improve livestock productivity (Demeke Solomon et al., 2004). The increase in 
productivity could be obtained through crossing of Bos taurus and Bos indicus (local Ze-
bu). The aim has been to combine adaptability, hardiness, disease resistance and heat tol-
erance of local zebu with the high milk producing potential and faster growth rate of exot-
ic breed (Giday Yifter, 2001). 
Genetic improvement of indigenous breeds is possible by way of selective breeding and/or 
strategic crossbreeding, some effort has been exerted to date to improve any of the indige-
nous breeds (Azage Tegegn et al., 2002). Increase in milk yield in the F1generation (50% 
exotic blood level), compared with local stock, crossbreed females reach age of puberty 
(age at first service) at a much younger age and also calved at younger age than their local 
herd mates. Furthermore, crossbreeds have slightly shorter calving intervals and in general 
crossbreed exhibit increase fertility rate more than indigenous cattle (Yosef Shiferaw et 
al., 2003). 
Crossbreeding work in Ethiopia was initiated to cross indigenous zebu with Holstein-
Friesian or Jersey cattle to improve milk production in the early 1950s.  But the activities, 
unfortunately, were not based on clearly defined breeding policy with regard to the level 
of exotic inheritance and the breed types to be used. Although efforts were made at devel-
oping breeding program for various livestock species in the country, all did not materialize 
due to lack of commitment and consultation with various stakeholders (Aynalem Haile et 
al., 2011). The success of dairy production in general and crossbreeding programs in par-
ticular needs to be monitored regularly by assessing the productive and reproductive per-
formance under the existing management system. Evaluation of reproductive and produc-
tive performance of indigenous and crossbred dairy cattle under small holder production 
systems is essential for the development of appropriate breed improvement strategies (Ne-
gussie Enyew et al., 1998). Given suitable government recognition, access to market and 
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services, there is great potential for development of smallholder dairy scheme in peri-
urban and urban areas (Stall and Shapiro, 1996).  Reproduction and productivity of cross-
breed dairy cattle are believed to be higher than that of local zebu, but the performance 
status of different exotic blood level crossbreed and local dairy cows in different farming 
system of Ethiopia highland both in production and reproductive traits are not well under-
stood. A number of research have been conducted to evaluate reproductive and productive 
performance of indigenous and crossbreeds especially for different exotic blood levels  
under a relatively controlled condition at research centers, government owned farms and in 
some urban and peri-urban dairy areas of a country (Haile-mariam Mekonen et al., 1993; 
Negussie Enyew et al., 1998; Yosefe Shiferaw et al., 2003). However, there are a few of 
such works conducted in rural areas especially under the smallholder dairy farming areas. 
1.2. Statement of the Problem 
In order to design relevant research that suit to the area, it is essential that researchers un-
derstand the existing situations. The major problems were lack of information for the area, 
lack of specific information on the various production systems, lack of information on per-
formance of the various genotypes (local and different exotic crosses) under the different 
systems. For the research to be effective and to meet the need of the farmers, identification 
of problems and understanding of the existing dairy production, reproductive performanc-
es and marketing conditions in the area is vital to devise appropriate development inter-
ventions. 
Currently, the major cattle breeds kept by farmers in the study area are local Zebu animals 
belonging to Fogera breed, unidentified indigenous animals and Fogera-Friesian cross-
breeds (Asaminew Tasew, 2007). Crossbred is an animal that having best reproduction 
and productive performance compared to indigenous animal, which mainly due to recom-
bination and heterosis effect. Accordingly, enormous efforts have been made to improve 
the genetic potential of local cattle through cross breeding with exotic breeds. Other com-
parative study showed that mean milk yield of crossbreed 7.81±1.07 and 6.14±2.12 litres 
and mean milk yield of local was 2.00± 0.09 and 1.30± 0.05 litres (Zemenu Yayeh et al., 
2014) in urban and peri-urban respectively.  
As well as they have better reproductive and production performance such as; short [age at 
first service (Zewdie wondatir, 2010) reported an earlier age at puberty for F1 Friesian 
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crosses than for indigenous zebu breeds. Age at first service was reported to be 44.8 
months for Fogera breeds (Giday Yifter, 2001); In addition, age at first service reported in 
Ethiopia include about 53 months for highland Zebu (Zewdie wondatir, 2010), 55 months 
for Horro cattle (Zewdie wondatir, 2010), 53.9 months for Boran cattle inseminated artifi-
cially (Ababu Dekaba, 2002) and 34.4 months for Ogaden cattle (Getinet Mekuriaw, 
2005). AFS crossbreed cow was reported by (Nibret Moges, 2012) 15.3±0.23 and 
15.5±0.24 urban and peri-urban respectively in Gondar and higher was recorded 24.9±3.8 
Asella Towen (Hunduma Dinka, 2013), age at first calving of overall estimated was found 
to be 40.9 ± 6.6 months, of which 47.16 ± 8.7months for local cows, and 37.95 ± 9.4 
months for cross bred cows, which was higher than the expected to be achieved (Mulugeta 
Ayalew and Belayeneh Asefa, 2013), days open 148.33±38.44 and 93.11±43.87 day (Niraj 
Kumar1 et al., 2014) local and crossbred respectively. Calving interval local cows 24.94 ± 
4.1 months and for crossbred 22 ± 4.4 months, the overall calving interval was prolonged, 
and on the other hand, crossbreed calving interval was shorter and better than local cows 
(Mulugeta Ayalew and Belayeneh Asefa, 2013) and number of services per conception 
1.58±0.05 and 1.20±0.17 (Tiwari Ali et al., 2013) crossbred and local respectively.]; how-
ever under current study area a knowledge gap on milk production and reproduction per-
formance of crossbreed with different exotic blood level compared with indigenous dairy 
cattle within different production system, were lacking therefore, it is necessary to propose 
the appropriate crossbreeding program for each production environment, However, the 
introduction of crossbreeds with high exotic blood level to be supported with interventions 
of better feeding, housing, health care, and extension services in order to exploit the genet-
ic potential of the animals to improve income of dairy producers,   The factors that affect 
reproductive and production performance of crossbreed and local dairy cattle in case of 
replacement and productivity were not as much understood, in addition  there is need to 
identify challenge and opportunity to expand crossbreed dairy cattle,  input delivery and 
milk and milk product marketing problems and opportunities  under current study area. 
1.3. Objective of the Study 
1.3.1. General Objective 
The general objective of this research project was to quantify milk production and charac-
terize reproductive performance of local and crossbreed dairy cows in Mecha, B/Dar Zuria 
and Ylmana Densa districts of West Gojjam Zone of Amhara region. 
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1.3.2. Specific Objective 
The specific objective of the research was: 
 To quantify the milk production performances of local and crossbreed dairy 
cows in selected area. 
 To characterize the reproductive performances of local and crossbreed dairy 
cows in West Gojjam Zone. 
 To characterize extension service and marketing in different production sys-
tem. 
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Chapter 2.  LITERATURE REVIEW 
2.1. Dairy Production Systems 
Any breed improvement program should be designed in accordance with the production 
system. Since all the components of the environment cannot be changed, particularly in 
low-input tropical production systems needs to know which genotypes could be used un-
der such environmental conditions, that are different types of production environments 
need different types of animals. Based on management practices, marketing situations, 
feed source and feeding system, herd type and size, land use type and objective of keeping 
animals there are three production systems.  
2.1.1. Urban Production System 
This system is developed in towns located mainly in the highlands of Ethiopia. It compris-
es medium to large sized dairy farms which are capable of keeping improved dairy stock.  
Cattle are housed in improved shelters made of locally available materials (Desta Kebede, 
2002). As farmers have limited access to farming or grazing land, they are often based ex-
clusively on livestock under stall feeding conditions (Ayenew Alemayehu et al., 2008). 
The main feed resources are agro-industrial by-products and purchased roughage. The 
primary objective of milk production is generating additional cash income (Ketema Haile-
mariam and Tsehay Reda, 1995; Desta Kelay, 2002 and Belete Aneteneh et al., 2010). 
This production system serves as the main milk supplier to the urban market (Ahmed Mo-
hamed et al., 2004; Ayenew Alemayehu et al., 2008). Milk is either sold to dairy coopera-
tives, on the local informal market or directly to consumers from the farmers’ gates 
(Azage Tegegne et al., 2007).  
2.1.2. Peri-Urban Production System 
This system is located around major cities and towns. It comprises of small sized to medi-
um dairy farms which are also capable of keeping improved and local dairy stock. Cattle 
are housed in improved shelters made of locally available materials (Desta Kelay, 2002). 
The farmers have small size of grazing land; they use semi-grazing systems and also prac-
tice under stall feeding conditions for improved animals (Ayenew Alemayehu et al., 
2008). The main feed resources are agro-industrial by-products, purchased roughage and 
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in addition they use crop residue and pasture land. The primary objective of milk produc-
tion is also generating additional cash income (Ketema Haile-mariam and Tsehay Reda, 
1995; Desta Kelay, 2002; Belete Aneteneh et al., 2010).  
2.1.3. Rural production system 
Most parts of the highlands are used for both crop and livestock production (mixed farm-
ing) within subsistence smallholder farming systems (Ketema Haile-mariam and Tsehay 
Reda, 1995; Belete Anteneh et al., 2010). Livestock mainly graze on natural pastures of 
non-arable or fallow land between crop fields and additionally fed crop residues (Desta 
Kelay, 2002). Improved concentrate feed accounts for only 0.25% (CSA, 2011). During 
wet season an increase of animal weight and milk production is achieved. There are two 
types of dairy systems in the highlands: the traditional and the market oriented system. 
The traditional system is based on indigenous breeds which have low production perfor-
mance (Ketema Haile-mariam and Tsehay Reda, 1995; Desta Kelay, 2002). The milk pro-
duced is mainly used for home consumption and feed requirements are entirely satisfied 
from native pasture, crop residues, stubble grazing or agricultural by-products (Falvey and 
Chantalakhana, 1999). The market oriented system is based on improved crossbred dairy 
cattle where milk is an important source of additional cash income (Ahmed Mohamed et 
al., 2003). Only a very small part of milk is used for processing and home consumption 
(Ketema Haile-mariam and Tsehay Reda, 1995; Desta Kelay, 2002). Farmers need to feed 
their cows additionally with concentrates and agro-industrial by-products such as brewery 
residues, wheat bran, oil seed cakes, mineral mixtures and molasses (SNV, 2008) and keep 
their cattle in improved shelters.  
2.2. Productivity of Dairy Cattle  
2.2.1. Milk Yield 
Dairy production is a critical issue in Ethiopia livestock-based society where livestock and 
its products are more important sources of food and income, and dairying has not been ful-
ly exploited and promoted. The greatest potential for new technologies in dairying is ex-
pected in the highlands of Ethiopia and other sub-Saharan Africa and Asian countries, due 
to low disease pressure and good agro-climatic conditions for the cultivation of feed 
(Tangka et al., 2002).   
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The daily milk yield of this breed has been recorded by (Zewdu’s Wuletaw, 2004) study, 
in which one Fogera cow gives 1.39 liters minimum and 4.63 liters maximum in a day. 
And the lactation period for this breed is on the average 9.14 months. The average daily 
milk yield of exotic cows was 8.78 ±2.76 and 5.83 ±0.57 for the urban and peri-urban are-
as respectively. In addition to this, the average daily milk yield of local cows was 
2.56±1.12 and 1.87±0.79 for the urban and peri-urban areas respectively (Gebrekidan 
Tesfay et al., 2012). 
All small-holder in the urban areas and the mixed small scale dairy production systems are 
labor oriented, where milking is done by hand, and often done twice a day. Production on 
most smallholder farms relies heavily on family labor. The milk production levels also 
vary between different dairy breeds. On average, crossbreed cows produces 8 liters per 
day per cow and the indigenous one produces 2 liters per day per cow (Zewdu Wuletaw, 
2004; Adebabay Kebede, 2009). Another study conducted in North Showa zone indicates 
that 50% crossbreeds (1511.5 L) produce more amount of milk than local breeds (457.89 
L) per lactation (Belay Duguma et al., 2012). Mulugeta Ayalew and Belayneh Asefa, 
(2013) reported that mean milk production per lactation between Horro and Holstein Frie-
sian was 2333.63 L. This could be either due to complementary or heterosis effect to the 
achievable environment. A number of production constraints are seriously affecting small-
holder dairy production. In addition to already highlighted lack of capital to acquire the 
crossbreeds, many farmers face difficulties in getting full information on the breeds they 
are going to buy. Other factor hampering milk production include inadequate feed base, 
high cost of bought-in feeds, shortage of cash to buy concentrate feeds (Zewdu Wuletaw, 
2004;  Belete Anteneh, 2006 ). Milk yield performance of cows as reported by farmers 
varies across the different dairy production systems in the study area, mainly due to differ-
ences in breed and management (Azage Tegegne et al., 2013).  
2.2.2. Lactation Length 
It is the time period through which a cow continues giving milk in one parturition. Gesta-
tion length, which is more or less constant, varying slightly due to breed, calf sex, litter 
size, dam age, year, and month of calving, and little can be done to significantly manipu-
late the gestation length (Fikre Lobago et al., 2007). Lactation length of indigenous cattle 
increased when crossed exotic blood level. For example, the average lactation length of 
indigenous Arsi, Zebu and Boran breeds was 203.75 days while the average lactation 
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length of their 50, 75 and 87.5% cross were 262.25, 284.25, and 294.25 days respective-
ly,(Table 2.1). Similarly, another study conducted in North Showa zone indicated that lo-
cal breeds (273.9 days) had shorter lactation length than crossbreeds (333.9 days) (Mulu-
geta ayalew and Belayneh Asefa, 2013). In most dairy units, a lactation length of 305 days 
(10 months) is commonly accepted as a standard. However, such a standard lactation 
length might not work for dairy cows in the urban and peri urban areas of East Africa. 
Both (Msanga et al., 2000) in Tanga and (Yoseph Shiferaw et al., 2003) in Addis Ababa 
reported shorter (8.8 to 9.7 months) and longer (11.1 months) lactation lengths in urban 
and peri urban dairy units respectively. However, (Ayenew Alemayehu et al., 2009) had 
different observations in which dairy cows in urban dairy units had longer (11.2 months) 
lactation lengths compared to cows kept in peri urban dairy units (7.5 months). Average 
lactation length in month (Mean ±SD) of local, cross and exotic breed were 6.5±1.63, 
7.48±1.69, 8.82±1.97 and 7.20±2.50, 7.89±2.05 and 6.60±3.20 urban and peri urban re-
spectively (Gebrekidan Tesfay et al., 2012) .The overall average lactation length in 
months for crossbred cows in urban and secondary town farms in the Adama milkshed 
was 10.9 ± 0.1 and 11.0 ± 0.1, respectively, (Nigusu Fekade and Yoseph Mekasha, 2014). 
An extended lactation period has practical implications to the dairy farmer as it provides 
compensation for the extended calving interval (Fikre Lobago et al., 2007). Nevertheless, 
the profitability of short or extended lactation length depends on lactation persistency.  
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Table 2.1. Performances of some cross breeds. 
Breed Performance  
 
Exotic blood level  Source  
 
0%  50%  75%  87.5%  
1.Calving interval/day       
Fogera  525 - - - (Ouda et al., 2001; Dagris, 
2006)  
Arsi  439  403  464  525  ( Addisu Hailu, 2013)  
Zebu  451  458  475  525  (Addisu Hailu, 2013)  
Boran  439  440  471  493  (Million and Tadelle, 2003)  
Barca  397  415  474  512  (Million and Tadelle, 2003)  
2.Total milk yield/L       
Fogera  270 - - - (Ouda et al., 2001; Dagris, 
2006)  
Arsi  809  1741  2374  2318  (Addisu Hailu, 2013)  
Zebu  929  2352  2356  2318  (Addisu Hailu, 2013)  
Boran  867  1740  2044  1902  (Million and Tadelle, 2003)  
Barca  869  2055  2214  2381  (Million and Tadelle, 2003)  
3.Lactation length/day       
Fogera  698 - - - (Ouda et al., 2001; Dagris, 
2006) 
Arsi  272  334  408  411  (Addisu Hailu, 2013)  
Zebu  303  378  378  411  (Addisu Hailu, 2013)  
Boran  240  337  351  355  (Aynalem et al., 2011)  
 
2.3. Reproductive Performance 
2.3.1. Age at First Service 
According to Gidey Yifter, (2001), age at first service (AFS) is the age at which heifers 
attain body condition and sexual maturity for accepting service for the first time. Age at 
first service signals the beginning of the heifer’s reproduction and production and influ-
ences both the productive and reproductive life of the female through its effect on her life 
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time calf crop. Age at first service is influenced by genotype, nutrition and other environ-
mental factors (Zewdie wondatir, 2010).  
Zewdie wondatir, (2010) reported an earlier age at puberty for F1 Friesian crosses than for 
indigenous zebu breeds. Age at first service was reported to be 44.8 months for Fogera 
breeds (Giday Yifter, 2001); In addition, age at first service reported in Ethiopia include 
about 53 months for highland Zebu (Zewdie wondatir, 2010), 55 months for Horro cattle 
(Zewdie wondatir, 2010), 53.9 months for Boran cattle inseminated artificially (Ababu 
Dekaba, 2002) and 34.4 months for Ogaden cattle (Getinet Mekuriaw, 2005). AFS cross-
breed cow was reported by (Nibret Moges, 2012) 15.3±0.23 and 15.5±0.24 urban and peri-
urban respectively in Gondar and higher was recorded 24.9±3.8 Asella Towen (Hunduma 
Dinka, 2013).The desirable age at first calving in local breeds is 3 years and 2 years in 
crossbreed cattle. Prolonged age at first calving will have high production in the first lacta-
tion but the life time production will be decreased due to less no of calving. If the age at 
first calving is below optimum, the calves born are weak, difficulty in calving and less 
milk production in first lactation (Nerja Kumar and Kbrom Tkui, 2014). 
2.3.2. Age at First Calving 
Age at first calving determines the beginning of the cow’s productive life and influences 
her life time productivity (Ojango and Pollott, 2001).The beginning of productive life the 
heifer is called age at first calving. The overall estimated average age at first calving was 
found to be 40.9 ± 6.6 months, of which 47.16 ± 8.7months for local cows, and 37.95 ± 
9.4 months for crossbreed cows, which was higher than the expected to be achieved 
(Mulugeta Ayalew and Belayeneh Asefa, 2013). 
Several studies carried out in East African cities revealed AFC to have ranged from 29.7 
to 46.0 months (Table 2.2 & 2.3). Age at first calving is affected by factors such as breed, 
nutritional status and management differences of dairy cows. Pure exotic and cross bred 
cows attain AFC differently. For instance, crossbreed cows in Addis Ababa (Ayenew Al-
emayehu et al., 2009) had lower (29.7 months) and higher (46.months) AFC respectively. 
This indicates that pure exotic heifers reach puberty earlier than cross bred cows. Since the 
results were reported from different cities then management and feeding differences could 
be the reasons. Farm size has been indicated to affect AFC in dairy animals. According to 
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(Lemma Abate and Kebede Solomon, 2011) small and large dairy farms in Addis Ababa 
had longer (34.2 months) and shorter (32.6 months) AFC respectively. 
Another report by (Addisu Bitew, 1999) indicated that the AFC of Fogera breed was 47.6 
±0.77 months at Metekel Ranch. The AFC of 50% Fogera-Friesian crosses was reported to 
be 40.46 ±0.93 years (Addisu Bitew, 1999). Farmers in the present study, however, strong-
ly emphasized that AFC is highly influenced by the nutritional status.  
Table 2.2. Reproductive traits of crossbred dairy cows in urban and peri urban areas of dif-
ferent cities and towns of Ethiopia  
City/Town Lca-
tion 
AFC 
(months) 
CCI 
(days) 
NSC CI 
(days) 
Reference 
Zeway Ur 31.9 130 1.62 406 (Yifat Demberga  et al., 2009) 
Fitche Ur  186 1.60 - (Fikrie Lobago et al., 2007) 
B/Dar& G/r Ur 46.0  1.9  555 (Ayenew Alemayehu et al., 
2009) 
Addis Abab Peri-
u 
 177 1.7 456 (Gebeyehu Goshu  et al., 
2007) 
Holleta  Ur    36.7   154  1.7      462      (Yoseph Shiferaw et al., 
2003) 
Dare-Dawa  Peri- 36.2 218 2.2  534 (Emebet Mureda and Zeleke 
Mekuriaw, 2008) 
AddisAbaba Ur 33.2 176.8 2.0  - (Lemma Kebede and  Kebede 
Solomon, 2011) 
Holeta,Stell Ur/p 39.2 148 1.8 446 (Tadesse Million  et al., 2010) 
AFC= Age at First Calving; NSC= Number of Service per Conception; CI= Calving Inter-
val; G/r=Gondar; Ur=Urban; Peri-u=Peri-urban. 
2.3.3. Calving Interval 
The gap between two successive calving is called calving interval (Mulugeta Ayalew and 
Belayeneh Asefa, 2013). The overall mean calving interval of local and crossbreed dairy 
cows place of work was found to be 23 ± 4.3 months of which for local cows 24.94 ± 4.1 
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months and for crossbred 22 ± 4.4 months, the overall calving interval was prolonged, and 
on the other hand, crossbreed cows calving interval was shorter and better than local cows 
(Mulugeta Ayalew and Belayeneh Asefa, 2013) local cow in North Shoa zone. 
Calving interval is an important factor in measuring the breeding efficiency and directly 
correlates with the economics of milk production. Reproduction in dairy cows with regular 
and shorter calving interval (365-420 days) is a key feature for the rapid multiplication of 
the breeding stocks. However, studies in urban and peri urban areas of East Africa have 
reported long calving intervals (406 to 562) for dairy cattle (Table 2.2 & 2.3). Long calv-
ing interval is a common problem in urban and peri urban areas and it is linked to poor 
body condition score and mineral deficiency especially inorganic phosphorus (Swai et al., 
2005b). The long mean calving intervals result into low calf crop and low level of produc-
tion.  
Table 2.3. Means (± SE) of reproductive traits in breed  
Breed  AFC, months  CFSI, days  CCI, days  NSC  
Cross  34.5(±0.5)  220(±6.9)  257(±9.2)  1.58(±0.05)  
Zebu  41.3(±2.1)  246(±21.1)  257(±25.9)  1.20(±0.17)  
Overall  34.8(±0.5)  222(±6.6)  257(±8.7)  1.55(±0.05)  
(Tiwari Ali et  al., 2013)    
Indigenous cow - - 453.22a±71.81 2.2a±0.2 
HF-cross breed - - 428.11b±64.32 1.5b±0.3 
Urban  - - 420.22a±55.43 1.6a±0.2 
Peri urban  - - 458.77b±71.85 2.0b±0.4 
(Niraj Kumar  et al., 2014).    
AFC= Age at First Cervices; CFSI = Calving to first services interval; CCI = Calving to 
conception interval; NSC = Number of service per conception; DALC= Days after last 
calving. 
2.3.4. Dry Period 
Dry period is the time between arresting of milk removal and the subsequent calving 
(Capuco et al., 1997). This allows the mammary epithelial components to regress, prolif-
erate, and differentiate with the ultimate goal of maximizing milk production during the 
subsequent lactation (Capuco et al., 1997). Generally, 45 to 50 days is recommended and 
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if less than 40 days, then milk yield in the next lactation will be decreased and longer dry 
periods produce dairy cows that succumb to metabolic conditions (Hurley, 2009). Urban 
and peri urban dairy farmers rarely dry off cows at the recommended period. A study by 
(Mellau et al., 2009) in Dares Salaam peri urban dairy units reported few (22.9 percent) 
farmers that dry off their cows for the recommended 60 days. Meanwhile, 52 percent of 
farmers dried off cows between 60 to 90 days and 21.4 percent dried off the cows for more 
than 90 days. Surprisingly, about 1.4 percent of them did not dry off cows at all.  
2.3.5. Days Open 
An increase in the number of days between calving and conception (De Vries, 2005), also 
known as days open, is typically associated with reduced profitability in dairy cows. This 
reduction is partly caused by factors such as increased breeding cost, increased risk of 
culling and replacement costs, and reduced milk production (De Vries, 2005). The overall 
least squares mean of days open (DO) of  Fogera was found 285±4.3 days, which is in 
comparison with the findings of (Giday Yifter, 2001) who reported 280±3.4 days for the 
Fogera  breed at Andassa cattle breeding ranch. On the other hand, (Haile-Mariam Me-
konen and Goshu Mekonnen, 1996) reported a mean DO of 151±13 day s for the Fogera 
breed which was significantly lower and (Niraj Kumar1 et al., 2014) reported DO of In-
digenous cow 148.33a±38.44 and HF-cross breed 93.11b±43.87. (Gidey Yifter, 2001: 
Ababu Dekeba, 2002) reported 215 days and 250 days of DO for highland and lowland 
zebu cows, respectively. 
2.4. Milk Production Extension 
The GOE is responsible for transfer of technical information on commercialization of 
dairy smallholders, as well as, enhanced growth in the rural areas (GOE, Master Plan, 
2007). The GOE has a new extension service known as the Participatory Demonstration 
and Training Extension System (PADETES). The extension service provides technology 
packages, for example a dairy package, based on different agro-ecological conditions. The 
GOE is training a number of extension workers at the Agricultural Technical Vocational 
Education Training (ATVET) colleges. Farmers received training at the Farmer Training 
Center (FTC) in their Kebele. The GOE plans to open 18,000 FTCs. Each FTC will be 
staffed by three specialists (Development Agents – DA) in crops, livestock and natural 
resources. However, dairy extension services are inadequate in the milk sheds to deliver 
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necessary on-farm advice to producers (GOE, Master Plan, 2007). GOE faces budgetary 
constraints to carry out extension at the farmer level. Development Agents lack the re-
sources to visit farms. 
The majority of milk activity is geared by self-owned form of indigenous knowledge. This 
again indicated the necessity of taking indigenous knowledge into consideration in each 
and every modern milk development intervention reported by (Belete Anteneh, 2006) and 
(Adebabay Kebede, 2009). 
2.5. Dairy marketing channels and outlets 
Marketing channels are routes through which products pass as they are moved from the 
farm to the consumer (Adebabay Kebede, 2009). In any marketing system, various actors 
participate in marketing of commodities and process of transactions made. These include 
itinerate /mobile traders, semi-whole sellers, retailers, cooperatives and consumers. Itiner-
ate/mobile traders purchase commodities from nearby market points and sell at business 
site or residences. Whereas, retailers are market intermediaries such as super markets, 
small and large scale retailers who perform the function of retailing. Semi-whole sellers 
are important commodity market intermediaries who perform the function of both retailing 
and whole selling depending on the market conditions. Cooperatives are common form of 
collective group of producers. They are milk outlets that are potential catalysts in markets 
by providing bulking and bargaining services, increase outlet market access and help 
farmers avoid the hazards of being encumbered with a perishable product with no rural 
demand. In short, participatory cooperatives are very helpful in overcoming access barriers 
to assets, information, services, and indeed, to the markets within which smallholders wish 
to produce high value items (Holloway et al., 2000). Cooperative marketing is based on 
the premise that a group of producers can achieve better results by combining their efforts 
and resources than operating separately. The final/destination link in any commodity mar-
keting chain is consumer. 
 
 
 
Consumer 
Producer 
Cooperative 
Trader Retailer  
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Terms related to marketing outlets, marketing channels, and marketing chains are im-
portant to describe milk marketing systems (Sintayehu Yigrem et al., 2008). Marketing 
outlet is the final market place to deliver the milk product, where it may pass through vari-
ous channels. A network (combination) of market channels gives rise to the market chain. 
Marketing survey in Hawassa, Shashemane and Yergalem depicted that milk producers 
sold milk through different principal marketing channels (Woldemichael Somano, 2008).  
2.5.1. Market Demand for milk 
Currently, smallholders and pastoralist together with traditional breeds are increasingly 
being pushed out by the industrial systems coming into the developing world. Hence there 
is pressure for smallholders and pastoralist to replace their traditional breeds with more 
productive but less resilient breeds in order to be able to compete in the expanding live-
stock markets in the developing world (FAO, 2007). In this regard, Ethiopia has been 
practicing cross breeding activities for the last four decades. Consequently, large numbers 
of crossbred male calves are born but there was no information on the utilization of these 
animals. Therefore, designing appropriate management and utilization methods is a must 
and should be encouraged. 
2.5.2. Demand for milk and milk products in Ethiopia 
According to Ahmed Mohamed et al., (2004), the milk sector in Ethiopia is expected to 
continue growing over the next one to two decades given the large potential for milk de-
velopment in the country, the expected growth in income, increased urbanization, and im-
proved policy environment. Human population in Ethiopia is estimated to grow at 2.9% 
per year, while the urban population increases at a rate of 4.4%. Therefore, increase in 
population growth and consumer income in the future is expected to increase liquid milk 
consumption. 
A report by (ILCA, 1993) showed that if demand for fluid milk alone is to be met, produc-
tion should grow by 4% until the year 2025. This increasing demand for milk and milk 
products offers great opportunity and potential for the smallholder milk producer and for 
the development of milk production and processing industry in the country. Under current 
situation, the milk production level in the country is not sufficient to meet the existing de-
mand of the rapidly growing population. It can be said that the production of milk does not 
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keep pace with the growing population and the per capita consumption of milk over the 
years is declining in Ethiopia (Ketema Hailemariam and Tsehay Reda, 2004). Therefore, 
the potential of small scale milk farmers and organizations in meeting current and future 
consumer needs is recognized as vital to the development of milking in Ethiopia. 
The milk industry needs to be optimized through organizing milk production, processing, 
preservation and marketing in a well-coordinated way to increase the quantity and quality 
of milk and milk products being offered to consumers (Getachew Feleke and Gashaw 
Geda, 2001).With the increasing demand for diverse and quality animal products, prices 
are bound to escalate unless production increases proportionally. Bridging the wide gap 
between demand-supply calls for the designing of appropriate and sustainable milk devel-
opment strategies based on the specific agro- ecology and felt needs of smallholder farm-
ers. 
2.6. Mating Options  
2.6.1. Natural mating  
The use of bulls for natural service remains widespread in Ethiopia. Mating often occurs 
randomly on communal grazing grounds and often there is no strict selection of mating 
pairs (Bittner et al., 2000). Many farmers believe that natural mating results in higher 
pregnancy rates (Desta Kelay, 2002). According to Malik et al., (2012) the pregnancy rate 
of postpartum estrus synchronized beef cattle was higher in the natural service group 
(28.6%) than in the AI group (18.0%). (Mwatawala and Kifaro, 2009) reported that calv-
ing interval of Boran cows inseminated by natural service was shorter compared to cows 
for which AI serviced has been used. Furthermore heifers mated with bulls were younger 
at first calv-ing. Many factors contribute to this such as poor heat detection skills of farm-
ers and im-proper timing of AI service. Cows mated naturally conceive earlier because 
bulls have a natural advantage of stimulating oestrus activity and detecting heat in cows 
(Mwatawala and Kifaro, 2009; Malik et al. 2012). It is indicated that numbers of services 
per concep-tion (NSPC) is lower under uncontrolled natural breeding and higher when 
hand-mating or artificial insemination is used (Mwatawala and Kifaro, 2009).   
Results from a study conducted in Florida (de Vries et al., 2005) show that there is no sig-
nificant difference of pregnancy rates and milk production between cows served by natural 
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breeding and by AI. This could be an indicator for a better functioning AI service in the 
study area. Good quality breeding bulls are available in Ethiopia and bull service has been 
efficiently utilized by both smallholders and commercial dairy farmers. It is considered as 
best solu-tion when there are problems with AI service (MOARD, 2007). First bull sta-
tions were established by CADU and some NGOs in the 1960‘s. An important negative 
aspect of natural mating is the risk of infection with venereal dis-eases. There are several 
sexually transmitted bacterial, protozoal, viral and mycoplasmal infections common in 
Ethiopia which can result in infertility or abortions (Desta Kelay, 2002).  
2.6.2. Artificial Insemination  
AI service in Ethiopia is mainly provided by a government institution named National Ar-
tificial Insemination Centre (NAIC) which was established in Kaliti in 1981 (Azage Te-
gegne et al., 2010). Cattle breed improvement and multiplication centers were established 
with the aim to distribute improved animals to smallholders (Azage Tegegne et al., 2010). 
From 1997 - 2000 most of the inseminations were done in Addis Ababa (33.7%) and 
Oromiya (37.5%) followed by Amhara (13.9%) and SNNPR (9.4%). Benefits from the use 
of AI are numerous. Frozen semen can be transported globally and stored for a long period 
of time. The risk of disease infection and injury is minimized (Desta Kelay, 2002). From a 
genetic improvement point of view AI is beneficial because it increases selection intensity 
of bulls and allows efficient bull usage (Cunningham, 2010).  
While successful in developed countries, AI has failed in many developing countries due 
to lack of infrastructure, communication, inefficiency of AI service and high costs of liq-
uid nitrogen transport and storage (Desta Kelay, 2002; Philipsson et al., 2011). In Ethiopia 
during semen handling procedures at field level 11% of semen is lost and semen quality 
can be seriously affected (Desta Kelay, 2002). (Mekonnen Tesfaye et al., 2010) further 
state factors like poor heat detection skills, absence of insemination service on holidays, 
shortage of experienced inseminators, poor feeding and management of dairy 
cows/heifers, early em bryonic mortality and ovarian cysts as possible reasons for poor AI 
efficiency. For effec-tive delivery of input services (Ergano and Duncan, 2010) proposed 
decentralization of semen production to regions and creation of awareness.  
2.7. Feeds and Feeding Management  
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Livestock feeds are the major inputs in any milk production activity (Sintayehu Yigrem et 
al., 2008) who reported that the major basal feed resources for cattle in the highlands of 
Ethiopia are natural pasture, crop residues and stubble grazing. Similar practice is fol-
lowed by farmers in North Gonder Zone where farmers allocate part of their land for pas-
ture production (Zewudu Wuletaw, 2004). The report of (Adebabay Kebede, 2009; Sey-
oum Bedie et al., 2007; Kedija Hussen, 2007 and Belete Anteneh, 2006) who indicated 
that the major basal feed resources for cattle in Fogera district, the highlands of Ethiopia, 
in Mieso districts and Bure district respectively, are natural pasture, crop residue and stub-
ble grazing. In Ethiopia animal production systems are primarily based on native pasture 
and crop re-sidues (Firew Tegegne, 2007). Crop residues including cereal straws of teff, 
barley, wheat, oats and cereal stovers from maize, sorghum and millet and haulms from 
pulse crops including peas, beans, lentils, chick peas and vetch are very important feed 
resources (Rehrahie Mesfine, 2001). However, the feed supply is seasonal and the short-
age of green grass is one of the major causes of drastic deterioration of livestock nutrition 
(Rehrahie Mesfine, 2001; Firew Tegegne, 2007).  
2.7.1. Feed Related Constraints of Livestock Production  
There are three aspects of feed problems, namely, the issue of increasing the efficiency 
with which the available feed is utilized (e.g. forages, crop residues, agro-industrial by-
products and non-conventional feeds), and the inability to make maximum use of the li-
mited total feed resources and the seasonal fluctuations in quantity, nutritive value, and 
water availability. The inability to feed animals adequately throughout the year is the most 
widespread technical constraint. Much of the available feed resources are utilized to sup- 
port maintenance requirements of the animals with little surplus left for production. In dri-
er regions, the quantity of forages is often insufficient for the number of livestock car-ried; 
dry season feed supply is the paramount problem in Ethiopia. For instance, in the to-tal 
amount of feed that can be produced in ANRS is only 69.1% and utilization of im-proved 
forage seed is practiced only by 9.9% of the farmers in the region (BoFED, 2006). Poor 
forage quality, that is with low protein and energy content is also a serious problem. Poor 
quality feed causes low intake rates resulting in low levels of overall production. Crop res-
idues and agro-industrial by-products that could be fed to animals are largely wasted or 
inefficiently used because infrastructure for transporting, processing and mar-keting 
feedstuffs is underdeveloped.  
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2.7.2. Calf Rearing  
Calf rearing practice is one of the most important husbandry practices, which sustain milk 
herd through supplying replacement stock. In the traditional dairy production system, calf 
suckling is recommended because it results in higher milk yield and long lactation length 
of the dam, higher pre-weaning gain of the calf and higher weaning weight (Gebre-
Egziabher G/Yohannes et al., 2000). There are some government operated cattle multipli-
cation and improvement centers in dif-ferent parts of the country. These centers also have 
an element of conserving identified cattle breeds/populations in their own environment. 
These centers are Borana breed im-provement and multiplication center in Oromia Re-
gion, and Fogera breed improvement and multiplication center in Amhara Region. There 
was a plan to establish similar centers for Begait cattle in Tigray, for Abigar breed in 
Gambella and for Horro breed in Oromia. Currently crossbred animal especially in-calf-
heifers, from multiplication centers, are dis-tributed to the smallholder farmers mainly in 
milk shed areas. In addition, the Agricultural and Rural Development Bureau is currently 
trying to intensify and disseminate the AI ser-vice technology rapidly leaving production 
of considerable numbers of bull calf. However, there have been complaints that artificial 
inseminated cows in most cases give birth of male calves. However, there is no feedback 
on the utilization of crossbred males‘ and the Livestock multiplication centers have no ap-
propriate utilization mechanisms of this cross male calves(Aklilu Woldu and Eshete De-
jen, 2009) . 
2.8. Animal Health Services  
An effective animal health system requires four components that work together; a quality 
education system, a laboratory system of international standards, a delivery system that 
provides market driven services to the farm, and the availability of quality pharmaceuticals 
at an affordable price. The delivery system of animal health services to dairy farmers is 
considered inadequate. The organizational structure of the veterinary system is unclear. 
There are regional veteri-narians who supervise woreda veterinarians. The lack of budget 
at the woreda level results in lack of transportation, supplies, and low morale, resulting in 
high turnover. The private sector veterinarian has emerged as a competitive model in ur-
ban and peri-urban areas. Those with clinics in urban areas prosper from mixed practices 
of livestock and household pets. 
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Chapter 3. MATERIALS AND METHODS 
3.1. Description of the study area 
The study was conducted in Mecha, Bahir Dar Zuria and YlmanaDensa district which are 
located in West Gojjam Zone of the Amhara National Regional State. West Gojjam Zone 
is delimited with the North borders by South Gondar administrative zone; the South by 
Oromo National Regional State, the East by East Gojjam administrative zone and the West 
Awi administrative zone. West Gojjam encompasses fifteen districts and according to 
(CSA, 2013) census, the total human population of the zone reaches 2.63 million. Of this 
1.32million are male and 1.31 million are female. The proportion of population living in 
rural and urban settings are 92% and 8%, respectively which is much lower than urban 
settlers as compared with national level. 
West Gojjam is one of the 10 zones in Amhara region and lies between 36o 30’ to 37o 5’ 
Longitudes East and 10016’ to 11054’ Latitudes North. Following the regional government 
decisions, the capital city of the zone is moved from Bahir Dar to Finoteselam as of July, 
2012. Finoteselam is located between Addis Ababa and Bahir Dar which is 385 Km from 
Addis Ababa and 175 Km from the regional capital, Bahir Dar. Bahir Dar, Bure, Fi-
noteselam and Adet are some of the major towns in the zone.  
The total land area of the zone is 13,280km2. Out of these, cultivated land accounts 
11.3%, grazing land 8.2%, natural forest 3.4%, plantation forest 16.5%, woodland 8.5%, 
Shrubs 2.6% and swampy land 33.20%. Zonal elevation difference accounts about 14% of 
less than 1500 m.a.s.l., followed by 76% between 1500 – 2500. The remaining 9% is an 
altitude between 2500 – 3500 m.a.s.l. Most of the districts (75%) in the zone have ambient 
temperature ranges of 150 – 200C and the remaining (17%) have 200 – 270C (CSA, 2013). 
The three districts are selected purposively based on their potential for production of milk 
and sponsorship of LIVES project. The predominant production system in these areas is 
mixed crop-livestock farming and cattle are the most important livestock species reared in 
the areas. According to the 2005 report of Department of Agriculture of West Gojam 
Zone, 1,399,491 cattle, 554,677 shoat and 176,338 equines exist in the zone. 
West Gojjam zone is one of food secured zones in the region with the least aid dependen-
cy ratio. On the other hand the zone has suffered with high soil erosion and high soil nutri-
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ent depletion as a result some of the areas are becoming more dependent on inorganic fer-
tilizers. The zone is the origin of 10 prominent rivers such as; Blue Nile, Gilgel Abay, Bir, 
Fetem, Beles, Debohil, Zema, Ayehu and Gilgel Beles. There are also many tributaries of 
Blue Nile. 
3.1.1. Mecha District 
Mecha is one of the districts of West Gojam Administrative Zone. The area is located 
about 524 km north-west of Addis Ababa and about 40 km south of Bahir Dar town. It is 
situated at an altitude ranging from 1800-2500 meters above sea level and has area cover-
age of 159,898 ha. The area receives an average annual rainfall that ranges from about 820 
to 1250 mm (DOA, 2000b). The minimum and maximum daily temperatures of the area 
are 170 and 30oC, respectively. The major crops grown in the area are wheat, barley, mil-
let, teff and maize (DOA, 2000b). Based on the  (CSA, 2007) this district has a total popu-
lation of 292,080 of whom 147,611 are men and 144,469 women; 22,677 or 7.76% are 
urban inhabitants, whereas the livestock populations were accounted as bo-
vine,351,844,from these 2377crossbreed, ovine,110,834,caprine,61,883, equine,39,214 
and poultry, 230,286 from these 4494 crossbreed (DOA, 2015). A total of 66,107 house-
holds were counted in this district and has 40 rural and 3 urban kebeles. The majority of 
the inhabitants practiced Ethiopian Orthodox Christianity, with 98.91% reporting their re-
ligion. 
3.1.2. Bahir Dar Zuria District 
Bahir Dar Zuria is one of the districts of West Gojam Administrative Zone. The area is 
located about 564 km north-west of Addis Ababa. It is situated at an altitude ranging from 
1700-2300 meters above sea level and has area coverage of 151,119 ha (DOA, 2000a). 
The area receives an average annual rainfall ranging from about 820 to 1250 mm. The 
minimum and maximum daily temperatures of the area are 100 and 32oC, respectively 
(DOA, 2000a). The major crops grown in the area are wheat, barley, millet, teff and maize 
(DOA, 2000a). Based on the  (CSA, 2007)  , a survey of the land in this district shows that 
21% is arable or cultivable, 9% pasture, 8% forest or shrub land, 36% covered with water, 
and the remaining 26% is considered degraded or other and has 32 rural Kebeles. This dis-
trict has a total population of 182,730, of whom 93,642 are men and 89,088 women; no 
urban inhabitants were reported. The majority of the inhabitants practiced Ethiopian Or-
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thodox Christianity, with 99.7% reporting that as their religion. The livestock population 
of the area is estimated to be bovine, 199,524 from these 1344 crossbreed, ovine, 39537, 
caprine, 39369, equine, 28616 and poultry, 149,035 from these 2909 crossbred (DOA, 
2015). 
3.1.3. Yilmana Densa District 
Yilmana Densa is one of the districts of West Gojam Administrative Zone. The district is 
located at altitude ranging from 1552 to 3535m. The average annual rainfall is 1270mm 
with the main rainy season, from May to October. The agro-climatic zone comprises low-
land (12%), mid highland (64%) and highland (24%). The farming system in the area is 
mixed type (crop- livestock production). Based on the (CSA, 2007) this district has a total 
population of 214,852, of whom 107,010 are men and 107,842 women; 19,169 or 8.92% 
are urban inhabitants, and has 26 rural and 2 urban kebeles. The majority of the inhabitants 
practiced Ethiopian Orthodox Christianity, with 98.19% reporting that as their religion, 
while 1.76% was Muslim. The livestock population of the area is estimated to be bovine, 
123,440 from these 1586 crossbreed, ovine, 79,217, caprine, 11,471, equine, 24,904 and 
poultry 88,439 from these 7680 crossbred (DOA, 2015). 
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Figure 3.1. Map of Study Area. 
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3.2. Production System of the Study Areas 
Based on  management practices, marketing situations, Feed source and feeding system, 
herd type and size , land use type and objective of keeping animal, with in the study areas, 
three dairy production systems were identified (Tsehay Redda et al., 2000); accordingly 
the following production systems were taken as the sampling frame for this study. 
3.2.1. Urban Production System 
All farms found in intra-towns in both Mecha (Merawi) and Yilmana Densa (Adiet) where 
no access to grazing land. Hence, mainly depend on purchased hay, crop residue and agro-
industrial by-products. Hay and crop residue was purchased immediately after the end of 
rainy season and stored in hay shed for feeding throughout the year. Also locally prepared 
"Birint" and "Atella" byproducts of Tella and Areky respectively and green grass bought 
from farmers in summer season were given to animals. Urban farms were also using con-
centrates since they are conscious about the advantage of using concentrate feeds for in-
creased milk yield and they use pipe water for their animals. This is in line with (Negusie 
Enyew, 2006) justified that the reason for dependence of almost all of the urban farms on 
hay was attributed not only to relatively better quality of the feed and less access to other 
feeds like natural pasture, improved forages and other crop residues due to less land to 
grow but also to a coping mechanism against feed shortage through the use of conserved 
feed. Stallfeeding and separate house for local and crossbreed were used.  
3.2.2. Peri-Urban Production system 
This system was identified around town and they access to infrastructure than the rural 
farmers, they supply their milk to milk union easily and trader and coffee house (Sebat 
Amit in Bahir Dar Zuria, Enamirt in Mecha and Mosebo in Yilmana Densa district). They 
are having small sized dairy farms they are also capable of keeping improved and local 
dairy stock. Cattle are housed in improved shelters. They access to small size of grazing 
land; they use semi-grazing systems and also practice under stall feeding conditions for 
improved animals. The main feed resources for their crossbreed animals were agro-
industrial by-products and purchased concentrate feed and roughage. The primary objec-
tive of milk production is generating additional cash income. Partial separate housing and 
stallfeeding were used in the study area. 
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3.2.3. Rural Production System 
Under the rural production system two type of dairy farming was practiced, which are tra-
ditional production system: - It is based on indigenous breeds which have low production 
performance is similar to report of (Desta Kebede, 2002). The milk produced is mainly 
used for home consumption and feed requirements are entirely satisfied from native pas-
ture, crop residues, stubble grazing or agricultural by-products and the market oriented 
system is based on improved crossbred dairy cattle where milk is an important source of 
cash income similar to report of (Ahmed Mohamed et al., 2003). In addition to pasture and 
other crop residues; farmers also feed their cows concentrates and agro-industrial by-
products such as brewery residues, wheat bran, oil seed cakes and molasses similar to 
(SNV, 2008) and keep their Crossbreed dairy cattle in improved shelters. 
Generally identified three production system in current study area  somewhat  similar with 
report of, (Tsehay Reda, 2002) state that Milk production system can be broadly catego-
rized in to three systems, based on marketing situations, such as urban, peri-urban and ru-
ral milk production system; however  in current identification more based on management 
system of dairy animal. Housing together with human and traditional feeding was prac-
ticed. 
3.3. Sample Size and Sampling Techniques 
Three representative districts such as Mecha, Bahir Dar Zuria and Yilmana Densa were 
selected based on the mandate areas of the ILRI project was implemented. Following that 
three RKs per district were selected purposively based on who owned both local (Zebu 
cattle belongs to Fogera) and cross breed (Holstein-Friesian) dairy cow potential. Accord-
ingly, a total of 9 (nine) study kebeles was selected and used for the study. Office of agri-
cultural and RKs livestock experts were involved to select the study areas. All local and 
cross breed dairy cow owners found in the selected kebeles were properly registered pur-
posively. Systematic simple random sampling technique was applied to choose at 
20(twenty) respondents in each of the selected nine kebeles by giving equal chance for 
those farmers with different cattle number, cattle management system and other practices. 
Therefore, the study was considering a total of 180 (rural=80, peri-urban=60 and ur-
ban=40) local and cross breed dairy cow owner households for the interviews were used.  
27 
 
3.3.1. Data type and Collection Techniques 
In each of the study kebeles two types of data collection methods were applied. First, indi-
vidual local and crossbreed dairy cow owner farmers were discussed in groups on what 
they considered as most important regarding breeding objectives and selection decisions. 
General information about household characteristics, cattle holdings and performances of 
local and crossbreed dairy cow was generated from local and crossbreed dairy cow owner 
farmer groups and individual interview. A total of nine  ‘kebele’ was selected, which are 
found in  (Mech) three kebele,  (Bahir Dar Zuria) three kebele, and  (Ylmana Densa) three 
kebele were selected; From each ‘kebele’, 20 households who owned indigenous and 
crossbreed lactating cows, a total of 180 household was selected purposively.  
3.3.2. Data Source 
Both secondary and primary data sources were used for the study. Primary data sources 
included the household heads in the respective districts. The secondary data were taken 
from the respective district agricultural offices, zonal office of agriculture and NGOs op-
erating in the respective districts and from documents that have been written about the 
study area. 
3.4. Cross-Sectional Survey 
A cross-sectional survey was carried out across the three districts, for the primary and sec-
ondary data collection. Structured and semi-structured questionnaires survey were devel-
oped and pre-tested to check for its appropriateness and clarity of the questionnaires on 
key informants. During the interview process, every respondent included in the study was 
briefed about the objective of the study before presenting the actual questions. Then the 
questions were presented to the respondents and farmers were convinced to come for the 
meetings at their respective houses for few days before the actual dates of interview con-
ducted. Then after, the adjusted questionnaire was administered to the sampled households 
to collect information on the following attributes, such as main focus on feed resource 
availability, breeding constraints, and health, local and cross dairy breed reproductive pro-
duction performances for each interviewing owner of dairy cow households. Moreover, 
information on major land use patterns, input supply, marketing and other livestock struc-
ture was also collect to assess actors and function for delivery of improved genetics (AI, 
28 
 
natural mating using bulls); feed availability and livestock feed requirement, processing 
and utilization of milk and milk products, marketing constraints and marketing routs/end 
markets. 
 For formal household’s interview, development agents were used as enumerator. The 
enumerators were trained and practiced interviewing each other to ensure that they cor-
rectly understood each question and administer the interview. They were also supervised 
by the researcher throughout the survey period. 
3.5. Sampling Method and Data Collection for Monitoring Study 
For follow-up study, from the total 180 house hold, first 60 households that have lactating 
crossbred or indigenous cows were identified and 45 for crossbred (with different exotic 
blood level ((1-3) 25%, 50% and 75% of  crossbred) and one third for locals. Whenever 
the exotic blood level of crossbred animal was identified by looking its certificate that giv-
en from the source of crossbred cows/heifers (Ranch or Agricultural research center and 
also in some case it can obtained from ear tag of an animal) and asking the bull and dam 
type it born from. For indigenous cattle 15 animals, were purposively selected from rural, 
peri-Urban and Urban kebeles. 
 Lactating cows were stratified into based on lactation stage early (1–3 months), mid (4–6 
months), and late (7-9 months) stages of lactation, for both crossbred and indigenous dairy 
cattle. This is comparable with Kedija Husen, (2007) justified that lactating cows were 
stratified into early (1–2 months), mid (3–4 months), and late (5–6 months) stages of lacta-
tion.  A follow-up study was conducted to obtain information on milk yield of cows based 
on lactation stages, exotic blood level and parity. During that the amount of milk produc-
tion produced by sampled crossbred or local dairy cows (n = 45crossbred and n=15 local 
dairy cow) was recorded. Daily cow milk yield (morning and evening) was measured by 
using calibrated plastic Jog (capacity 1 liters) three days a week test day (Monday, Thurs-
day and Sunday) for a period of 9 (nine) month from the total 60 dairy cows. In case of 
crossbred daily milk yield was measured from each exotic blood level of (25%, 50% and 
75% crossbred). The objective of using these criteria was to receive information on differ-
ences in Milk yield performance of both indigenes and crossbred of different exotic blood 
level cattle across the defined production systems for comparing.   
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3.6. Survey Data Management and Statistical Analysis 
Qualitative and quantitative data from the cross-sectional survey, which were collected in 
the local language (Amharic) were translated and entered to Microsoft Office Excel 2007. 
The same software was used for data edition, management, computation of percentages, 
and presentation of results in the form of charts and tables. Data was transported to and 
analyzed using the descriptive statistics of statistical package for social sciences (SPSS 
version 20.0, 2007) software and The General Linear Model (GLM) procedure of Statisti-
cal Analyzed (SAS Version 9.2) software.  
The following statistical tools were used to test statistically significance of means and fre-
quencies or percentages: 
3.6.1. Descriptive Statistics 
Such as graphs, charts, means, standard deviation or standard errors and percentages were 
used to summarize data like family size, land holding, livestock composition, cattle herd 
size and composition, objectives of dairying, dairy cattle feeding, labor distribution and 
constraints of dairy production, constraints of AI service.  
3.6.2. Analysis of Variance (ANOVA) 
It was used to analyzed the variation between continuous variables like herd size & com-
position and number of service per consumption. 
3.6.3. Ranking Analysis 
Ranking analysis was undertaken for purpose of keeping cattle and feed resource. Hence, 
in the preference ranking method, index was computed with the principle of weighted av-
erage using auto ranking with MS-excel 2007. The following formula was used to com-
pute index as variable with the highest index value is the highest economically important 
(Kosgey, I .S. 2004).  
Index =Σ (n x number of HHs ranked 1st) + (n-1) x number of HHs ranked 2nd) + …+ 1 x 
number of HHs ranked last) for one trait divided by the Σ (n x number of HHs ranked 1st+ 
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(n-1) x number of HHs ranked 2nd+…. +1x number of HHs ranked last) for all traits, and 
where n = number of traits under consideration.  
The following model was used to the measurement data.  
Model 1: For milk production traits (LMY and LL) and reproductive traits (DO, CI and 
NSC) to evaluate HF and its crosses with Fogera. 
Yijl = μ + Bi + Sj +Kl + eijl, Where: Yijl = observation on LMY, LL and DO, CI and NSC;    
μ = overall mean   
Bi= fixed effect of i
th blood level (0%HF, 25% HF, 50%HF and 75% HF);  
Sj=fixed effect of j
th parity of dam (1…5);  
 Kl= fixed effect of l
th production system (rural, peri-urban and urban areas); 
eij= random residual error 
Model 2: For reproductive traits (AFS and AFC) to evaluate HF and its crosses with Fog 
ra. 
Yij = µ + Bi + Sj + eij, Where, Yi j=   i
th blood level; µ= overall mean 
  Bi= fixed effect of i
th blood level (0% HF, 25%HF, 50%HF and 75%HF); 
Sj=fixed effect of j
th production system (rural, peri-urban and urban areas); 
  eij = random error associated with each observation 
3.7. Data-Analysis for Monitoring Study 
Monitoring data were also subjected to statistical analysis using Statistical Package for 
Social Sciences (SPSS) software, version 20.0 (SPSS 2007). To analyze continuous moni-
toring data procedure means were used to compute minimum, maximum and means, and 
the general linear model (GLM) to compute least square means (LSM) were used. To ex-
31 
 
amine Milk production significance differences between different stage of lactation, pari-
ty, Exotic blood level and production system at critical probability of P<0.05 was used.  
To analyze monitoring data of cows’ milk productivity, the following Model statement 
about the effect of different fixed factors on cow’s milk production was used  
Model 3: For Morning and Evening daily milk yield data of monitoring study of HF and 
its cross with Fogera. 
 Yijkl= µ + Bi +sj +Yk +Ml+Nm + eijklm, Where, Yijkl = observation on MMY and EMY; 
µ = overall mean 
Bi = fixed effect of i
th production system (rural, peri-urban and urban area); 
Sj = fixed effect of jth parity class (j= 1, 2, . . 5); 
Yk = fixed effect of k
th lactation stage (1, 2 and 3); 
Ml= fixed effect of l
th season of calving (February, March and April); 
Nm= the fixed effect of exotic breed blood level (m=0%, 25%, 50% and 75%); 
         eijklm = random error associated with each observation 
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Chapter 4. RESULT AND DISCUSSION 
4.1. Socio- Economic Characteristics of the Respondents 
4.1.1. Household Characteristics 
The household size, age group and educational status of the household in the study areas 
are shown in (Figure 4.1). The average family size per household in the study area was 
6.17±4.10, 5.94±4.52 and 5.63±4.63 in urban, rural and peri-urban areas respectively due 
to family planning. Family size was significantly (p<0.001) higher in urban and rural than 
in peri-urban production system. The overall family size was 5.91±4.42.The average 
household size observed in this study was comparable to that reported by (Tesfaye Men-
gistie, 2007) with over all mean family size of 5.7 persons in Metema district in Northwest 
Ethiopia and smaller than (Solomon Bogale, 2004) who found that the overall mean 
household size in Bale highlands was 8.73 persons per household. Similarly, this result 
was also less than the reported 6.22 of (Adebabay Kebede, 2009) in Bure district, the 
mean family size was 6.62±0.22 in Mieso district (Kedija Hussen, 2007)  and the overall 
mean family size 4.9, 7.2 in Yirgalem and Hawassa respectively (Azage Tegegne et al., 
2013). In this regard; the smallest family size reported in this study has a positive implica-
tion on average land holding size of respondents and large family size is an advantage for 
the dairy producers to engage the labor force in different activities. This is an important 
requisite for the need of labor in cattle production activities like herding, watering, feeding 
and related managements. 
The educational status of the family members of the respondents in the study site was 
30.56% read and write, 20.37% primary school, 16.67% high school and 10.55% certifi-
cate and above have been educated and 21.48% illiterate indicated in (Figure 4.1).The ed-
ucated family member was significantly (p<0.001) higher in urban and peri-urban than in 
rural production system. The ratio of family members who were elementary school is 
greater than the ratio of those who are attending normal education and illiterate. However, 
the comparative proportion of farmers who were able to read and write level observed per 
household can supply a better chance to apply agricultural practices, to accept the new 
technologies and efficient resource use in the study area; the results of (Kerealem Ejigu, 
2005) and (Assemu Tesfa et al., 2013) also supports the importance of education on the 
agricultural activities.  
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The age structure of the interviewed respondents ranged from 22 to 68 years old, the aver-
age age of the respondents is 46 years and the overall mean age was 47.07±9.633. From 
the total 180 respondents, about 96.67 % are employed in farming activities 3.33% civil 
servant and local alcohol tavern. Only (9.4%) of the respondents were female-headed 
households. This age group was mainly involved in livestock management activities. Most 
of the households were involved in dairy production, ploughing farms, sheep and Honey 
bee rearing and in poultry production were the main farming activities. 
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Figure 4.1. Household characteristic of the respondents 
4.1.2. Land Holding and Land Use Pattern 
Average land holding sizes of the respondents was 1.888±1.974, 1.134±2.295 and 
0.290±1.726 rural, peri-urban and urban area respectively. The land holding per household 
was significantly (p<0.001) higher in rural and peri-urban than in urban production sys-
tem. This was due to higher crop production, natural pasture and plantation in rural and 
peri-urban than urban production system. The overall land holding per house holding was 
1.104±2.198 ha per house hold in the study area (Table 4.1). The overall mean landhold-
ing per house hold observed in the study area was comparable to the average land holding 
size of 1.33ha that reported by (Adebabay Kebede, 2009) in Bure district. and significantly 
smaller than the overall mean land holding of 2.66ha by (Asaminew Tassew, 2007) in 
Mecha and Bahir Dar Zuria districts, the mean average crop land size 1.76±0.06 ha in 
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Mieso district (Kedija Hussen, 2007) and the average land holding size of rural high land 
2.3ha, 1.3ha Fogera and Bure districts and rural low land of 8.5 ha, 3.08 ha/households 
Metema and Mieso, respectively (Azage Tegegne et al., 2013) and the national average 
land holding size of 2.5ha (CSA, 2013). Because the urban farmer migrate from rural area 
and land holding show the increment of population size in the study district. This has neg-
ative implication on household income and livestock production; it has created serious 
problems of shortage of crop land and grazing land. Therefore, awareness creation of the 
farmers about forage development and other improved species of paramount importance in 
small plots of lands. 
Table 4.1. Land holding (ha) and land use pattern per household in the study area. 
Characteris-
tics   
Rural (N=80) 
mean ±SD 
Peri-urban (N=60) 
mean ±SD 
Urban (N=40) 
mean ±SD 
Overall  P-Value 
Crop land  1.259±0.881 0.938±0.805 0.025±0.274 0.741±0.653 0.001 
Private Graz-
ing land 
0.375±0.341 0.075±0.242 0.018±0.432 0.156±0.338 0.05 
Rent for crop 0.241±0.432 0.033±0.142 0.194±0.274 0.156±0.338 0.001 
Rent private 
grazing land 
- 0.013±0.123 0.015±0.231 0.009±0.177 0.001 
Eucalyptus 
tree 
0.013±0.320 0.025±0.641 0.013±0.342 0.017±0.434 0.03 
Chat  - 0.050±0.342 0.025±0.173 0.025±0.258 0.001 
Total  1.888±1.974 1.134±2.295 0.290±1.726 1.104±2.198 0.001 
N=Number of respondents; SD=Standard Deviation.  
Out of the total land owned per house hold in the study area (Table 4.1) 0.741±0.653 ha of 
land were allocated for crop production smaller than from the average crop land holding in 
Fogera district 1.01-2ha/households (Belete Anteneh, 2006). Whereas the average grazing 
land size was 0.156±0.338 ha. The rural grazing area is 0.37 greater than 0.26 national and 
0.31 regional. The figure is lower where urban and peri-urban areas. The mean grazing 
land owned per house hold in this study was less than from that report of 0.33 ha (Solo-
mon Bogale, 2004) in Bale high land; the average pasture land size was 1.32 
ha/households in Mieso district (Kedija Hussen, 2007) and greater than the average pas-
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ture land size of 0.07 ha Bure district (Adebabay Kebede, 2009).This result show due to 
the shifting of grazing lands for crop production and due to land degradation occurring in 
the area and enclosed pasture lands to conserve soil degradation.  In general the average 
size of land holding per household for grazing reported in this study was less than from 
estimated national average of 0.26 ha per house hold (CSA, 2013) and in regional level 
0.31ha (BoA, 2014). This was due to the increasing population and expansion of urbaniza-
tion in the districts and population pressure leading to conversion of more grazing land to 
crop land.                 
4.1.3. Livestock Composition per Household Level 
Livestock compositions of the whole populations in each household were 64.56% cattle, 
chicken15.12%, 11.19% sheep, 5.23% equine and 3.90% honeybee (Table 4.2). Livestock 
composition were significantly (p<0.001) higher crossbred in urban than peri-urban and 
rural but local higher in rural than peri-urban and urban production system. These cross-
breed were due to awareness of farmer in urban and peri-urban than rural production sys-
tem and local cattle in rural production system used for traction power and less manage-
ment practice than urban and peri-urban production system. As a result livestock holding 
per household level was dominated local by cattle in all districts. The livestock composi-
tion per household was cattle, sheep and goat usually found in each household. However, 
equines were also available in some household. In all cases cattle show the dominant com-
position in each household from the other livestock proportion of all livestock species and 
followed by sheep, donkey, goats, horses and mule in their order of decreasing number, 
respectively, which was comparable with Adebabay kebede, (2009).   
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Table 4.2. The Mean ± SD herd composition, breed type and number of cattle owned per 
household. 
Herd composition  Rural (N=80)  Peri-urban 
(N=60)  
Urban (N=40)  Overall  
Crossbreed cattle  3.59±2.330 5.26±4.041 5.54±4.076 4.797±3.482 
-Cow- 0- 25% 0.32±0.649 0.58±0.537 0.35±0.802 0.417±0.652 
       - 35-50% 0.58±0.960 0.52±0.624 1.22±2.106 0.773±1.256 
       - 62.125- 75% 0.32±0.878 0.72±0.454 0.90±2.444 0.647±1.333 
      - above 75% 0.10±0.360 0.10±0.303 0.85±2.225 0.350±1.124 
-Bull-  0- 25% 0.02±0.474 0.00±0.000 0.00±0.000 0.007±0.105 
      -  35-50% 0.09±0.908 0.02±0.129 0.05±0.221 0.053±0.273 
     -  62.125- 75% 0.00±0.367 0.17±0.457 0.00±0.000 0.057±0.273 
     - above 75% 0.09±0.156 0.00±0.000 0.00±0.000 0.030±0.244 
-Heifer-  0- 25% 0.22±0.507 0.23±0.647 0.40±0.871 0.283±0.638 
          - 35-50% 0.27±0.553 0.55±0.360 0.53±1.806 0.450±0.827 
         -  62.125- 75% 0.12±0.242 0.27±0.446 0.55±1.176 0.313±0.672 
        -  above 75% 0.02±0.156 0.33±0.181 0.10±0.444 0.150±0.254 
-Calf- 0-25% 0.53±0.459 0.26±0.343 0.08±0.267 0.290±0.415 
      - 35-50% 0.60±0.686 0.62±0.516 0.08±0.158 0.433±0.415 
    - 62.125-75% 0.12±0.242 0.50±0.303 0.38±0.335 0.333±0.285 
    - above 75% 0.04±0.156 0.07±0.252 0.00±0.000 0.037±0.105 
-Castrated-ox- 0-25%   0.11±0.387 0.17±0.129 0.00±0.000 0.093±0.383 
              - ox 35-50% 0.04±0.190 0.00±0.000 0.05±0.221 0.030±0.564 
     - ox 62.125- 75% 0.00±0.000 0.15±0.360 0.00±0.000 0.050±0.218 
     -ox above 75% 0.00±0.000 0.00±0.000 0.00±0.000 0.000±0.000 
Local cattle  8.72±4.342 3.74±4.370 2.62±3.841 5.027±4.355 
-Local cow  1.75±0.814 1.05±0.928 1.25±0.776 1.350±0.865 
-Heifer  1.54±0.881 0.43±0.673 0.57±0.594 0.847±0.757 
-Male calf  1.36±0.482 0.33±0.705 0.58±0.549 0.757±0.584 
-Female calf  1.32±0.704 0.28±0.454 0.60±0.672 0.733±0.633 
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Table 4.2. (Continued…) 
-Bull  0.52±0.578 0.28±0.585 0.22±0.480 0.340±0.562 
-Castrated  1.91±0.883 1.37±1.025 0.65±0.770 1.310±0.954 
Goat  0.00±0.000 0.00±0.000 0.43±1.838 0.143±0.874 
Sheep  1.99±1.792 1.47±2.709 1.65±1.819 1.703±2.152 
Donkey  0.85±0.401 0.63±0.920 0.20±1.099 0.560±0.827 
Mule  0.10±0.300 0.00±0.000 0.15±0.362 0.083±0.268 
Horse  0.41±1.403 0.05±0.387 0.00±0.00 0.153±0.980 
Chicken   1.47±2.473 2.80±3.768 2.63±2.897 2.300±3.098 
Honeybee  1.01±2.136 0.47±1.127 0.30±1.897 0.593±1.822 
SD=Standard Deviation; N=Number of respondents 
This study revealed that the mean cattle holding per household was 9.824± 7.837, (Table 
4.2) which was greater than (Belete Anteneh, 2006) finding, in northern Gondar, who re-
ported that; average cattle holding per household level was 7.3. This indicates that, the 
herd size of farmers accommodate large number of cattle and difficult to manage in the 
traditional way of farming. The mean number of cows per household was 3.537±5.230 and 
4.57 urban greater than rural 3.07 and 2.97 peri-urban production system which were 
greater than reported from Adebabay Kebede, (2009) who reported 2.57 ± 3.96. Therefore, 
the availabilities of dairy cattle have its own positive impact for further intervention of the 
dairy sector through various developmental activities. Whereas, the mean number of 
crossbred cows per household were, 2.187±4.365 and urban 3.32 greater than 1.92 peri-
urban and 1.32 rural production system which was significantly greater than (Adebabay 
Kebede, 2009) who found that 0.2±1.19 in Bure District. The ratios of crossbred and local 
cow per household were different, which were 61.83% and 38.17%, respectively. This 
might be due to the reason that, the attitude of the AI beneficiaries household increased 
through time and becoming effective utilization of the AI service. In relation to this, the 
maximum numbers of crossbred cows per household  heads of cows which were found 
around Andasa regional livestock research Centre and it may be due to continuous AI ser-
vice given by Andasa livestock research center’s AI technicians. This confirms that, con-
tribution of the regional research Centre towards breed improvement program for the 
communities have considerable effect. 
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4.1.4. Crossbred Genotype Composition 
The majority of crossbred cows in production system had 25%, 50% to 75% of exotic 
blood. Across the production system crossbred genotypes of cattle owned by respondents 
were described in (Table 4.2). Crossbred genotype composition was significantly 
(p<0.001) higher in urban 3.32 and peri-urban 1.92 than 1.32 rural production system.  
The proportion of genes from exotic breed of crossbred cattle is increasing up from rural 
to urban production system, that means in most cases in rural exotic blood level of cross-
bred was < 50%, in peri-Urban and urban 50-75%  exotic blood level. In rural the highest 
proportions of bulls with exotic blood levels of less than 50% were found which used for 
traction power. In Peri-Urban and urban the majority of crossbred oxen had an exotic in-
heritance of 50-75% because use AI than rural production system. It may use for natural 
service in that system and use AI for mating. Rural area use crossbreeding by natural mat-
ing due to that uncontrolled breeding system. Cleary defined breeding strategy is doing in 
area, especially AI by estrous synchronization give many calve at one. 
4.2. Husbandry Practices 
4.2.1. Purpose of Keeping Cattle 
The major farming activity in the study area was crop production followed by cattle rear-
ing. Cattle are the most important component of the mixed-farming system in the study 
area since they provide draught power, milk, meat and income to the farmers and costing 
for purchasing agricultural inputs like fertilizers and improved seeds and for other home 
inputs. The role of animal dung in this subsystem was much important to the crop produc-
tion which increases soil fertility, due to more production available to the farmers and as a 
fuel. These functions of livestock were also reported by Asaminew Tasew, (2007) in 
Mecha and Bahir Dar Zuria districts of Western Gojam, Keralem Ejigu, (2005) in Enebise 
esar Midir and Amaro special district of Ethiopia. A study by Adebabay Kebede, (2009) in 
ANRS Region also reported the multipurpose role of cattle. 
The major purpose of keeping cattle in the study area was to provide draught power fol-
lowed by milk production (Table 4.3). In urban production system to provide milk produc-
tion followed by reproduction and draught power than peri-urban and rural production sys-
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tem. Cows are the only source of milk whereas milk from small ruminants is not con-
sumed in the area because of cultural taboo. 
Table 4.3. Purpose of keeping cattle in the study area (weighted average scores).  
Activity  Rank Rank  
1 2 3 4 5 6 7 Score  Index  
Drought power 79 94 4 2 0 0 0 1145 0.2301 1 
Milk 75 51 18 16 0 24 0 1033 0.2075 2 
Reproduction  25 32 90 19 11 3 0 932 0.1873 3 
marketing 0 0 23 66 52 39 0 613 0.1232 4 
Meat  0 2 26 19 17 55 4 383 0.0770 6 
Transportation  0 0 7 25 27 13 108 350 0.0703 7 
Manure  0 0 12 33 73 46 17 520 0.1045 5 
4.2.2. Source and Division of Labor 
Table 4.4 shows the division of labor among family members with respect to cattle hus-
bandry in the study area. Family members were the major source of labor to farm house-
holds. Milking is done mainly by men and it is contrary to the practice in other parts of the 
country reported by (Alganesh Tadesse, 2002; Solomon Bogale, 2004), Where female 
members of the household undertake milking in urban production system than peri-urban 
and urban production system. Moreover, sale of live animals and stall feeding of animals 
were undertaken mostly by men. On the other hand, milk processing, sale of dairy prod-
ucts and barn cleaning were performed by female members of the household. Herding of 
cattle was the responsibility of children or hired labor; it is comparable with (Lemma Fita, 
2004) in east Shoa zone of Oromia Region.  
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Table 4.4. Division of labor among family members (%) in the study area (N=180). 
Activity  Men in % Women in % Children in % Hired labor in %   
Herding  23.37 17.9 39.6 17.1 
Milking  55.65 18.95 17.1  8.3 
Milk processing  0 95.6 4.4f na 
Barn cleaning  0 62.4 30.25 17.1 
Sale of dairy product  9.69 66.61 17f 6.7f 
Sale of animal  67.68 19.87 12.45m na 
Feeding  51.31 24.14 12.7 11.85 
Feed collection 58.96 21.26 14.78 5m 
Health monitoring 35.38 34.27 25.35m 5 
N=Number of respondents; %=percent; na= not applicable; f=female; m=male 
In rural and peri-urban, children are mainly responsible for herding cattle whereas in urban 
herding of cattle is mainly done by hired labor. Milk processing and animal selling are 
not applicable by herd labor in both production systems. Adult males and females also 
herd cattle during the absence of children; it was comparable with (Zemenu Yayeh et al., 
2014) in Debremarkos district rural and urban production system. 
4.2.3. Housing and Facilities 
Milking cattle were often housed at night and the type of housing provided varied depend-
ing upon the classes of milking animals, agro-ecology, production system, physiological 
stage of dairy animals (Berhanu Gebremedhin et al., 2013). The types of houses provided, 
in general, varied from roofed to simple corral with no roof. In this study is higher signifi-
cant (p<0.001) differences in urban intensive than peri-urban and rural production system 
and crossbred and local dairy cattle housing. For instance, in rural area of the study pro-
duction system, the majority of farmers keep indigenous cattle in own house (12.78%) and 
peri-urban (5.56%); while some keep them in attached with the compound fence/back yard 
enclose (2.78 %) rural and (0.56%) together with human and attached with the resid-
ing/open/ house (13.89%)from this rural (7.22%), peri-urban (5%) and urban (1.67%); and 
separate enclose having crossbreed cattle(65.56%) rural (22.78), peri-urban (22.22) and 
urban (20.56) respectively. This practice is in agreement with the results of Belete An-
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teneh, (2006) in Fogera district; the reported percentage of the respondents who house 
their cattle in a separate pen is higher than Asaminew Tassew, (2007) found in Bahir Dar 
and Mecha Districts 41.3% and also reported Adebabay Kebede, (2009) in Bure District 
57.3% and Kedija Hussen, (2007) in Mieso district, cattle were housed inside the family, 
within made wood and walled by mud. With regard to housing of local cattle 100% of the 
milk producers keep their cattle within the herd and type of facility available in the 
house/barn this is a good advantage for cattle managing system in the barn and that is to 
reduce wastage of feed and water. The purpose of housing in the study area was to protect 
cattle from enemies and from extreme weather conditions and feeding management.  
Facilities of the cattle house play an important role to offer the dairy cows clean feed and 
water with in the house. The result indicated that 41.8% of the farmers had feed and water 
trough in the barn having crossbreed cattle, followed by 28 % had feed through, 24.7% 
with no facilities in the barn and urban areas 6 % had water trough. 
According to the respondent, open house in rural 7.22 % used than peri-urban production 
system 5% and 1.67% not used in urban production system. Majority of respondent in ru-
ral production system 13.33% and peri-urban production system 11.67% cannot fulfil fa-
cility in the house and use together housing with human12.78% in rural and 5.56% in peri-
urban production system. Feed trough + water trough available in urban 18.89% and 
13.33% peri-urban than 10% rural production system. 
4.3. Production and Reproduction Performance of Crossbreed and Local Dairy Cow 
4.3.1. Milk Production Performances 
Dairy production is a critical issue in Ethiopia livestock-based society where livestock and 
its products are more important sources of food and income, and dairying has not been ful-
ly exploited and promoted. The greatest potential for new technologies in dairying is ex-
pected in the highlands of Ethiopia and other sub-Saharan Africa and Asian countries, due 
to low disease pressure and good agro-climatic conditions for the cultivation of feed 
(Tangka et al., 2002). Milk yield and lactation length were discussed below.  
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4.3.1.1. Milk Yield  
The daily milk yield of local and crossbred dairy cows in the study area shown in (Table 
4.5). Significantly (p<0.001) higher were in urban and peri-urban than rural production 
system and highly significant (p<0.001) between genotypes. Crossbred higher than local 
and higher daily milk production between blood level higher daily milk yield 75%, 50% 
and 25% respectively decreasing order. Milk yield of local cows per day in the study area 
was on the average 2.73±0.82, 2.01±0.73 and 0.85±0.35 litres for the first, second and 
third stage of lactations, respectively with an overall average of 1.86±0.63 litres per day. 
The average daily milk yield of crossbred cows was 7.96±2.40 , 5.80±1.85  and 3.67±1.24 
litres for the first, second and third stage of lactations, F1 (50%);9.21±3.42, 5.95±2.27and 
3.84±1.71litres for the first, second and third stage of lactations , F2 (25%); 5.85±1.44, 
4.51±1.52 and 2.63±0.91litress for the first, second and third stage of lactation and   
8.81±2.33, 6.94±1.75and 4.54±1.13litres for the first, second and third stage of lactations  
of F2 (75%), respectively with an overall average of cross F150%, F2 25% and F2 75% 
ware 6.33±2.47, 4.33±1.29 and 6.76±1.74 overall (5.81±1.83) litres per day was less than 
(Gebrekidan Tesfay et al., 2012) which was 6.83±2.5 liter; and (Zewdu Wuletaw, 2004; 
Adebabay Kebede, 2009) which was produce 8 litre per day per cow.  
The average daily milk yield of local cows in the present study was less than that reported 
by (Zewdu Wuletaw, 2004; Adebabay Kebede, 2009) which was produces 2 litres per day 
per cow, and lower than the value reported by (ILDP, 2004) which was 4 litres and (Ge-
brekidan Tesfay et al., 2012) 2.56±1.12 litre respectively and greater than that reported by 
(CSA, 2005) which was 1.23 litres overall average in the country. In addition to improved 
nutrition and management, selection for milk yield traits within the indigenous breeds may 
be devised as a long-term objective in order to increase milk yield from indigenous cattle. 
However, in order to meet the immediate demand for milk, crossbreeding indigenous cat-
tle with exotic cattle breeds can be planned and implemented in the study area.  
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Table 4.5. Reported morning and evining daily milk yield across the study area (N=180).  
Breed type Rural mean ±SD Peri-urban mean ±SD Urban mean ±SD Overall mean ±SD 
Morning  Evening  Total  Morning  Evening  Total  Morning  Evening  Total  Morning  Evening  Total  
Local1st SL 0.90±0.44 0.78±0.37 1.68±0.81 1.44±0.28 1.30±0.27 2.74±0.55 1.93±0.54 1.86±0.55 3.79±1.09 1.42±0.42 1.31±0.40 2.73±0.82 
Local2ndSL 0.58±0.47 0.50±0.27 1.08±0.74 1.17±0.34 1.03±0.37 2.20±0.71 1.55±0.36 1.21±0.38 2.76±0.74 1.10±0.39 0.91±0.34 2.01±0.73 
Local3rd SL 0.32±0.50 0.00±0.00 0.32±0.50 0.85±0.22 0.00±0.00 0.85±0.22 1.39±0.32 0.00±0.00 1.39±0.32 0.85±0.35 0.00±0.00 0.85±0.35 
Cross              
 25%1st L 1.87±0.97 1.87±0.68 3.74±1.65 3.64±0.88 3.18±0.80 6.82±1.68 3.50±0.50 3.50±0.50 7.00±1.00 3.00±0.78 2.85±0.66 5.85±1.44 
25%2nd L 1.37±1.08 1.37±1.16 2.74±2.24 2.54±0.75 2.26±0.56 4.80±1.31 3.50±0.50 2.50±0.50 6.00±1.00 2.47±0.78 2.04±0.74 4.51±1.52 
25%3rd L 0.50±0.00 0.50±0.00 1.00±0.00 1.23±0.50 1.18±0.74 2.41±1.24 2.50±0.50 2.00±1.00 4.50±1.50 1.41±0.33 1.23±0.58 2.63±0.91 
             
50%1st L 3.90±2.52 3.83±2.25 7.73±4.77 4.40±1.30 4.35±1.05 8.75±2.35 6.15±2.15 5.00±1.00 11.15±3.13 4.82±1.99 4.39±1.43 9.21±3.42 
50%2nd L 3.27±2.30 2.83±2.10 6.10±4.40 3.28±1.55 3.18±1.06 6.48±2.61 3.65±1.46 2.83±1.35 6.48±2.80 3.40±1.77 2.95±1.50 5.95±2.27 
50%3rd L 1.72±0.73 1.48±0.65 3.20±1.38 2.01±0.87 1.95±0.82 3.96±1.69 2.25±1.19 2.13±0.88 4.38±2.07 1.99±0.93 1.85±0.78 3.84±1.71 
             
 75%1st SL 3.36±0.62 3.36±0.81 6.72±1.43 4.68±2.22 4.58±1.46 9.26±3.68 5.71±1.18 4.75±0.71 10.46±1.89 4.58±1.34 4.23±0.99 8.81±2.33 
75%2nd SL 3.19±0.62 3.14±0.81 6.33±1.43 3.85±1.38 3.75±0.98 7.60±2.36 3.81±0.74 3.07±0.73 6.88±1.47 3.62±0.91 3.32±0.84 6.94±1.75 
75%3rd SL 2.12±0.55 1.81±0.55 3.93±1.10 2.70±0.84 2.50±0.44 5.20±1.28 2.38±0.55 2.12±0.45 4.50±1.00 2.40±0.65 2.14±0.48 4.54±1.13 
N=Number of respondents; SD=Standard Deviation; 1st SL= First Stage of Lactation; 2nd SL=Second Stage of Lactation; 
3rdSL=Third Stage of Lactation.
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4.3.1.2. Lactation Length 
The overall average lactation length of local and crossbred cows was 8.31±2.21and 
8.91±0.96 month, respectively in the study area (Table 4.6). The lactation length signifi-
cantly (p<0.001) higher were in peri-urban and urban than rural production system and 
between genotypes greater in crossbreed than local cow. The blood level increase from 
25%, 50% and 75%; lactation length increase 8.28±0.71, 8.42±0.57and10.03±1.59 month 
respectively. The lactation length of the indigenous cows observed in this study was less 
than (Zemenu Yayeh et al., 2014) which was 8.69±0.175 month and greater than (Gebre-
kidan Tesfay et al., 2012) which was 6.5±1.63 and 7.20±2.50 month urban and peri-urban 
and the national average of 7 months (CSA, 2005). The lactation length of crossbred cows 
observed in this study is significantly shorter than the lactation length of 11.7 months re-
ported for crossbred cows in the central highlands of Ethiopia (Zelalem Yigerem and L. 
Inger, 2001). Similarly, another study conducted in North Shoa zone indicated that local 
breeds 9.13 month had shorter lactation length than crossbreeds 11.13 month (Mulugeta 
Ayalew and Belayneh Asefa, 2013). And greater than (Gebrekidan Tesfay et al., 2012) 
which was 7.48±1.69 and7.89±2.05 month. In general, the lower average daily milk yield 
per cow and the variation in lactation length observed in the present study was attributed 
to poor management practice (housing, feeding system and feed nutritional value) and 
poor genetic potential of the sample population and disease prevalence in the area. Among 
others, mastitis was one of the prevalent diseases reported in the area and hence could con-
tribute to the low milk production observed. Thus, in order to improve milk production 
performance of cows in the study area appropriate intervention measures aimed at alleviat-
ing the above mentioned problems should be devised by all concerned bodies. 
Table 4.6. Lactation length of crossbred and local dairy cows across the study area (N=180). 
Parameter  
 
Rural  Peri-ur Urban  Overall p-value 
Lactation length ( month) mean ± SD mean ± SD mean ± SD mean ± SD  
-local 7.98±2.25 8.67±2.05 8.29±2.34 8.31±2.21 0.001 
- Cross    -25% 8.90±0.84 7.43±0.58 8.50±0.71 8.28±0.71 0.003 
              -50% 8.77±0.82 8.50±0.89 8.00±0.00 8.42±0.57 0.001 
              -75% 12.57±3.25 9.80±0.62 7.71±0.90 10.03±1.59 0.019 
N=Number of respondent; SD=Standard Deviation. 
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According to the survey result, crossbreed in rural better lactation length 10.08±1.64 
month than in peri-urban 8.58±0.70 month and urban production system 8.07±0.54 month 
and local peri-urban better lactation length than urban and rural production system. 
4.3.1.2. RESULT OF MONITORING STUDY  
4.3.1.2.1. Daily Milk yield across the Study Area 
As listed in (Table 4.7) from the monitoring data result the average daily milk yield of lo-
cal animal across the production system was 1.56±0.50, 2.33±0.44and 3.20±1.58 in rural, 
peri-Urban and Urban respectively, with an average milk yield was 2.36± 0.84 also daily 
milk yield of different Exotic blood level of crossbred of  25% were 3.87±0.80, 4.53±1.94 
and 5.06±1.43 in rural, peri-Urban and Urban respectively with average daily milk yield 
was 4.49± 1.39,  for crossbred exotic blood level of 50% was 5.60±1.75, 7.81±3.77 and 
8.61±2.23 in rural, peri-Urban and Urban respectively with an average daily milk yield 
was 7.34±2.61 litters and for crossbred exotic blood level of 75% was 7.27±1.64, 
8.73±1.01and 10.33±2.41in rural, peri-Urban and Urban respectively with an average dai-
ly milk yield was 8.78±1.69 litters.  
The average daily milk yield of crossbreds with different exotic blood level and local cow 
was show significant (P<0.05) difference in all study areas. Urban crossbred greater daily 
milk yield than peri-urban and rural production system and crossbreed milk yield greater 
than local breed milk yield in all production system. The result of monitoring study on 
milk production per day of dairy cows in study area supported the survey study. In both 
study productivity of crossbred animal increased as exotic blood level increased, but the 
rate of increment is decrease in higher exotic inheritance this was due to heterosis effect 
become decline as blood level became similar and also the same exotic blood level having 
different productive performance in different production systems. In all case milk produc-
tion of cows was high higher in urban area than peri-urban and in rural. The difference 
may due to different management practice among production systems and it may be indi-
cate that to receive expected production from exotic inheritance properly designing breed-
ing policy and dissemination method of exotic blood levels for each study area is needed. 
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Table 4.7. Daily milk yield (litter/day/cow) of local animal and their crossbred with differ-
ent exotic blood level cows across study area.   
Blood 
level 
Rural mean ± 
SD  
Peri-urban mean 
± SD  
Urban mean ± 
SD 
Total  p-value  
Local  1.56±0.50(n=5) 2.33±0.44(n=5) 3.20±1.58(n=5) 2.36± 0.84(n=15) 0.02 
25%  3.87±0.80(n=5) 4.53±1.94(n=5) 5.06±1.43(n=5) 4.49± 1.39(n=15) 0.02 
50%  5.60±1.75(n=5) 7.81±3.77(n=5) 8.61±2.23(n=5) 7.34±2.61(n=15) 0.001 
75%  7.27±1.64(n=5) 8.73±1.01(n=5) 10.33±2.41(n=5) 8.78±1.69(n=15) 0.001 
N=number of monitored cow; SD=Standard Deviation. 
Daily milk yield of local breed in urban production system greater than daily milk yield of 
peri-urban and rural production system and daily milk yield of crossbreed blood level in-
creased urban production system than peri-urban and urban production system. Crossbreed 
daily milk yield greater than local milk yield across the study production system urban ˃ 
peri-urban ˃ rural. 
4.3.1.2.2. Estimated Milk Production Compare against Stage of Lactation  
The milk production performance at different stage of lactation and lactation dairy cows 
across the production system were revealed in (Table 4.8).  The milk production had sig-
nificantly (P<0.001) decreased in late stage of lactation than mid and early stage of lacta-
tion for both local and for all crossbred of different exotic blood levels. 
Current result average milk production for all crossbred exotic blood level in compare 
with stage of lactation was 9.00±2.71 , 7.21±2.25 and 4.40±1.48 litre at early, mid and late 
stage of lactation  which was comparable with  previous report by Adebabay Kebede, 
(2009), who state that daily milk production  from unknown exotic blood level of cross-
bred cows was; 10.96±1.73, 9.12±1.93 and 5.04±0.74 litres for first, second and third 
stage of lactations, The average daily milk yield 6.87±2.22L for all exotic blood level ob-
served in this study was lower than the average values reported by Yitaye Alemayehu et 
al., (2007), Asaminew Tassew and Eyasu Seifu, (2009) which were 7.8 ± 0.19 and 7.8 ± 
0.19 litres respectively, from unknown exotic blood level crossbred cows. The main rea-
sons for lower daily milk yield of crossbred cows in current study was may be due, lack 
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knowledge of small holder farmers on general management (feeding, watering, housing, 
health care and breeding) of crossbreed animal in study area.  
In case of local dairy animal, from the monitoring study; mean average daily milk yield of 
local cows in the study area was 2.36±0.84 liters, which was better than the national aver-
age which was 1.09 litre, also more than 1.67 ± 0.41 litre/day/cow reported by (Degena 
Aredo and Adugna Lemi, 1999), and by Kedija Hussen, (2007) in Mieso District reported 
that the overall cow milk yield/head/day for the monitored cows was 1.24 ± 0.02 liters. 
The reason for higher daily milk production of local cow may be due to good season of 
sampling (monitoring starting from February to end October). 
Table 4.8. Milk yield (litter/day/cow) of crossbred with different exotic blood level and 
local cows across stage of lactation.   
Blood 
level 
Mean ± SD of Daily milk yield in litter compare with stage of lactation 
Early stage Mid stage  Late stage  Overall  p-value  
Local  3.38±0.94(n=15) 2.82±1.01(n=15) 0.89±0.58(n=15) 2.36±0.84(n=15) 0.0012 
25%  5.76±1.67(n=15) 4.84±1.49(n=15) 2.86±1.35(n=15) 4.49±1.50(n=15) 0.0012 
50%  9.86±3.71(n=15) 7.57±3.57(n=15) 4.59±1.68(n=15) 7.34±2.99(n=15) 0.0001 
75%  11.37±2.74(n=15) 9.22±2.34(n=15) 5.74±1.40(n=15) 8.78±2.16(n=15) 0.0001 
Total 
Cb 
9.00±2.71 7.21±2.25 4.40±1.48 6.87±2.22  
N=number of monitored cow; SD=Standard Deviation; Cb=Crossbreed. 
4.3.1.2.3. Milk Production performance against Parity   
As presented in (Table 4.9) the effect of parity number was highly significant (P<0.001) 
for daily milk yield both local, and their cross of 25%, 50% and 75%, Milk production in-
creased as parity number increased until 4 then decrease with the advance of Parity except 
50% increased to 5 parity. For insistence from the current result milk production has in-
creased for both local and crossbred until parity three then it declined except 50% in-
creased to 5 parity.  This result agrees with the finding of Mohamed (2004) who demon-
strated that milk yield increased with advancing lactation up to 4th parity in Sudan.  
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Table 4.9. Daily milk yield of cow/day/Litter crossbred with different exotic blood level 
and local in compare with Parities.   
Parity  N  Blood level Mean ± SD 
local 25% 50% 75% 
1st Parity 12 1.68±0.90(n=3) 3.33±0.66(n=3) 4.28±0.66(n=3) 6.54±1.88(n=3) 
2nd Parity 12 2.37±0.72(n=3) 5.26±1.71(n=3) 6.71±1.90(n=3) 9.28±1.72(n=3) 
3rd Parity 12 2.69±0.72(n=3) 5.80±0.98(n=3) 8.80±1.52(n=3) 9.81±1.42(n=3) 
4th Parity 12 2.39±1.00(n=3) 5.36±1.23(n=3) 6.89±2.35(n=3) 10.15±2.73(n=3) 
5th Parity 12 2.29±0.87(n=3) 3.52±1.25(n=3) 10.16±4.73(n=3) 8.35±1.50(n=3) 
P-value - 0.0001 0.0001 0.0001 0.0001 
N=number of monitored cow; SD=Standard Deviation.  
Daily milk yield of local breed as increased 4th parity and decreased parity 5th.Daily milk 
yield of crossbreed greater and increased as 3rd parity of blood level 25% to 50% and de-
creased parity 4th ,it may due to feeding system of the farmer and season of lactation. 
Blood level of 75% increased daily milk yield as increase until parity 4th and decreased 5th 
parity. 
4.3.1.2.4. Milk production per Lactation 
Average milk production per lactation for indigenous 311.63±42.89 litres in 239.3±49.01 
days, the result was higher than overall average estimated lactation, 271.4 litters in Mieso 
district by  Kedija Hussen, (2007) and lower than 488 litres within 249 days found in So-
mali region of pastoral areas by (IPS, 2000). The high daily and lactation milk yield of lo-
cal cows found in the current study may be due to; period of taking sample of milk was 
during availability of feed resource for local cows and relatively shorter lactation length 
shown than the previous study. Milk production per lactation for crossbred of 25%, 50%, 
and 75% was 398.22±129.03, 631.69±222.98 and 762.71±147.42 respectively with the 
average milk yield per lactation for all crossbred was 597.54±166.48 litres (Table 4.10). 
For the respective milk yield observed in the present study is lower than milk production 
per lactation of 2333.63 litres reported for unknown exotic blood level crossbred cows 
(Belay Duguma et al., 2012) in Jimma town. Another study conducted in North Showa 
zone indicates that 50% cross breeds (1511.5 L) produce more amount of milk than local 
breeds (457.89 L) per lactation (Belay et al 2012). Mulugeta Ayalew and Belayneh Asefa, 
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(2013) reported that mean milk production per lactation between Horro and Holstein Frie-
sian was 2333.63 litres. This could be either due to complementary or heterosis effect to 
the achievable environment. 
Generally the same exotic blood level of crossbred animal  have different Reproductive 
and productive performance under different production systems  for instance  AFS, AFC, 
CI, DO and lactation length best in crossbred of 75% in Urban area, than peri-Urban and 
in rural area and the same trend for other exotic blood levels. This circumstance is memo-
rize that it required to create a well-known breeding strategy for each production system in 
case of placing rights exotic blood level at  rights place for dairy improvement. Depending 
on the nature of production systems, feeding arrangement, milk marketing operation to get 
expected profit from exotic inheritance and to avoided adaptation problems it more best 
assigning high exotic blood level (75%) to Urban area, Medium exotic blood level (50-
75%) to Peri-urban and lower exotic blood level (25% to 50%) to rural area according to 
their management practice (feeding practices, health care and housing). 
Table 4.10. Milk production per lactation of crossbred with different exotic blood level 
and local cows across the production systems.   
Blood type Blood level Mean ± SD 
Local  25% 50% 75% 
Rural     
LL  (Day) 260.50±44.51 258.80±15.22 322.40±47.41 304.60±40.19 
DMY (Litter) 1.56±0.50 3.87±0.80 5.60±1.75 7.27±1.64 
MP/LL (Litter) 139.67±47.56 342.07±75.46 512.73±155.96 595.27±104.64 
Peri-urban      
LL (Day) 204.20±72.20 281.60±50.34 313.00±44.11 313.00±48.89 
DMY (Litter) 2.33±0.44 4.53±1.94 7.81±3.77 8.73±1.01 
MP/LL (Litter) 534.59±47.35 402.53±171.74 693.57±337.72 784.13±93.80 
Urban      
LL (Day) 253.20±30.33 293.33±35.38 297.33±33.97 292.67±49.67 
DMY (Litter) 3.20±1.58 5.06±1.43 8.61±2.23 10.33±2.41 
MP/LL (Litter) 260.40±33.77 450.07±139.89 688.78±175.25 908.72±243.81 
Overall      
LL (Day) 239.3±49.01 277.91±33.65 310.91±41.83 303.42±46.25 
DMY (Litter) 2.36±0.84 4.49±1.39 7.34±2.61 8.78±1.69 
MP/LL (Litter) 311.63±42.89 398.22±129.03 631.69±222.98 762.71±147.42 
SE=Standard Deviation; LL=Lactation Length; DMY=Daily Milk Yield; MP=Milk Pro-
duction. 
50 
 
4.3.1.3. Milking Procedure and Frequency of Milking 
In the study area cows were hand milked and calves are allowed to suckle their dams prior 
to as well as after milking. The respondents noted that they also milk their cows in the ab-
sence of their calves having crossbreed cows. In the study area crossbreed were milked on 
the average twice a day 85, 80 and 75 percent of the respondents in urban, peri-urban and 
rural areas respectively. While 25, 20 and 15 percent of the respondent in rural, peri-urban 
and urban areas milk their local cows once a day. The majority of the respondents in the 
study area of rural and peri-urban production system do not follow sanitary milking prac-
tices (39% and 36%), respectively. Majority of respondents reported that they wash their 
hands and milk vessels before milking cows100%, 97% and 95% urban, periurban and ru-
ral production system, respectively; however, washing of udders and use of towel to clean 
the udder are not practiced by the majority of the farmers 80% practiced in urban produc-
tion system and 23.8% in rura and 23.3% in peri-urban production system. Moreover, 
milkers dip their fingers into the vessel containing milk and moistening teats of the cows 
to facilitate milking 78.63% in peri-urban, 76.2% in rural and 19.94% in urban production 
system. Similar practices are done in east Sheoa Zone of Oromia region (Lemma Fita, 
2004).This practice may cause microbial contamination of the milk from the milker’s hand 
and thus farmers need to be given training on sanitary milking practices and basic milk 
hygiene. 
4.3.1.4. Facilities Used For Storage and Processing of Milk Products 
Three types of containers are used for storage and processing of milk products depending 
on the scale and type of milk enterprise. These include gourd (Qil), clay pot and plastic. 
Qil and Clay pot is the major container used for milking and storing of the milk products 
in the rural area, especially by smallholder farmers. According to their size, (small, medi-
um and large size), Girera, Kabo and Gurna are the type of gourds used for milking, stor-
age and churning of milk, respectively (Table 4.11). In the study area, plastic materials are 
used for milking and as milk storage equipment, were as Clay pot and gourd are used for 
churning.  This result was similar with Adebabay Kebede, (2009) in Bure district, Azage 
Tegegne et al., (2013) in pilot learning districts and Belete Anteneh, (2006) in Fogera dis-
trict. 
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Table 4.11. Containers used for processing and storage of dairy products in the study area 
(percentage of the respondents N=180). 
Purpose  Rural in % Peri-urban in % Urban  in % 
 Gd  Cp  Plastic  Gd  Cp  Plastic  Gd  Cp  Plastic   
Milking  90 - 10 45 - 55 25 - 75 
Churning  73 27 - 45 55 - 7.3 92.7 - 
Storage           
Fermented milk 70 30 - 57 43 - 35 13 52 
Butter milk 41 35 24 23 34 43 - 27 73 
Cottage cheese - 47 53 - 37 63 - 25 75 
Butter  43 27 30 51 24 25 - - 100 
N=number of respondents; Gd=Guard; Cp=Clay pot. 
Milk products like fermented milk, butter milk, cottage cheese and butter are stored major-
ity of urban production system in plastic material and peri-urban medium and rural pro-
duction system traditional method guard and clay pot. 
4.3.1.5. Cleaning and smoking milk vessels 
The plants that were used for cleaning and smoking milk vessels were indicated in (Table 
4.12). All the respondents practice washing the utensils used for processing of milk. The 
most common technique is washing with warm water together with plant leaves of (yeset-
kest, nachakitele, and kessie (Ocimum hardiense) and finally rinsing with cold water. 
Moreover, it was noticed that the milk utensils are washed with warm water first and then 
with cold water when the plant species were not available around their home stead. Oci-
mum hardiense (kessie in Amharic) is the most common used plant species used to clean 
vessels used to store milk and milk products. This report was consistent with the report of 
Alganesh Tadesse, (2002) and Lemma Fita, (2004) who reported similar practices in east-
ern Wollega and east Sheoa Zones of Oromia region, respectively. 
Terminalia brownie (abalo in Amharic) and Acacia spp (cheba in Amharic) were the most 
frequently used plant species for smoking milk vessels in the study areas (Table 4.12). 
These plants are used to impart good flavor to the milk and milk products. Besides, it was 
claimed that they were known to increase the shelf life of milk when used. Zewogdem and 
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Tegi are also used for smoking the vessels used to store milk and milk products. On the 
contrary, Olea Africana is the most frequently used plant for smoking milk containers in 
other parts of the country (Alganesh Tadesse, 2002; Lemma Fita, 2004; Zelalem Yilma 
and Bernard, 2006). 
Table 4.12. Plants used for cleaning and smoking of milk utensils in the study area 
(N=180).  
Vernacular name 
(Amharic) 
Scientific name  Purpose  Rural % Peri-urban % urban% 
Abalo  Terminalia brownii Smoking  79 87 97 
Cheba  Acacia spp Smoking 61 47 57 
Kessie  Ocimum hardiense Cleaning  55 77 35 
Nechikitel  Unidentified Cleaning  15 7 5 
Zewogdem  Unidentified Smoking  11 5 0 
Tegi  Unidentified Smoking  17 13 0 
Yeset kest  Unidentified Cleaning  23 37 0 
N=Number of respondents. 
4.3.1.6. The Amount of Milk Churned At a Time to Produce 1kg Butter and 1kg Cheese 
In the present study, significantly (p<0.05) higher were in urban and peri-urban than rural 
production system and significantly (p<0.001) higher among genotypes of crossbred than 
local dairy cow (Table 4.13).  The average volume of fresh whole milk required to produce 
one kilogram of butter was 20.19±0.81 litres, 15.87±0.86 litre from local and 24.51±0.76 
litre from crossbreed cow. This result was relatively higher than that reported by Alganesh 
Tadesse, (2002) who found that averages of 16.2 liters of milk were required to produce 1 
kg of butter in eastern Wollega. The differences of volume of milk and butter production 
are due to local breed higher fat content than HF crossbreed cow. 
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Table 4.13. Reported average quantity of milk processed used to produce 1 kg of butter 
and average volume of milk used to produce 1kg of cheese in the study area(N=180). 
Variables  Rural 
Mean± SD 
Peri-urban 
Mean± SD 
Urban 
Mean± SD 
Overall 
mean 
p-
value 
 Volume of milk used to pro-
duce 1kg of butter (liters) 
16.86±6.72 18.63±7.77 22.82±9.48 20.19±7.99 0.001 
-Local cow milk 12.20±5.25 16.65±7.35 18.81±8.30 15.87±6.97 0.001 
-Crossbred cow milk  21.51±8.19 20.62±8.19 26.82±10.65 24.51±9.01 0.001 
Volume of milk used to pro-
duce 1kg of cheese (liters) 
12.09±1.79 13.35±2.58 15.33±1.57 13.59±1.98 0.001 
-Local cow milk 10.20±1.78 11.62±1.50 13.53±1.26 11.78±1.52 0.001 
-Crossbred cow milk  13.98±1.80 15.07±3.66 17.12±1.88 15.39±2.44 0.001 
N=number of respondents; SD=Standard Deviation. 
In the current study, on the average about 13.59±1.98 liters of buttermilk 11.78±1.52 from 
local and 15.39±2.44 from crossbreed cow was required to produce a kilogram of cottage 
cheese (Table 4.13). This value was greater than the yield estimates for cottage cheese re-
ported by Assaminew Tassew, (2007) which was 8.9 litters. According to the respondents, 
cottage cheese can be kept unspoiled up to 3 days at ambient temperature. 
4.3.1.7. Consumption and Utilization of Dairy Products 
Fresh whole milk, sour milk, butter, buttermilk, traditional cottage type cheese, whey, 
Metata Ayib and Zure are among the common dairy products produced and consumed in 
the study areas. Buttermilk, which is a by-product of the butter making process, is the raw 
material used for cottage cheese making. The buttermilk is placed on a clay pot and 
warmed on slow fire at approximately 400C to 500C for twenty to thirty minutes. After 
cooling, the whey is drained off these product said to be Ayib. 
Zure is one of the traditional dairy products produced in the study area. First fresh whole 
milk is placed on a clay pot or pan and warmed on a slow fire at approximately 300C to 
400C for a few minutes and then buttermilk is added. If there is a need to increase the 
amount, whey (the byproduct obtained during cottage cheese making) is also added but 
not common. Immediately after adding buttermilk or whey or both on the warmed fresh 
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whole milk, the mixture is continuously stirred with a wooden stick that has two projec-
tions at one end (locally called bala). The stirring is continued for approximately 20-30 
minutes until coalesced Zure formed. After gradual cooling, Zure is taken out using ladle 
and the whey remains in the pot. Alternatively, the whey is poured out and Zure remains 
in the pot. The name Zure is given from the stirring action exercised during its production. 
In the study area, farmers produce a product called Metata Ayib from buttermilk. The but-
termilk is placed on a clay pot or pan and warmed on open fire at approximately 400C to 
500C like that of cottage cheese making till a distinct curd mass forms. The vessel is then 
removed from the fire and allowed to cool. Upon cooling, the curd whey mixture is trans-
ferred into another smoked gourd or clay pot and kept at room temperature. Next day, an-
other batch of curd mass of cottage cheese is produced following the same procedure and 
added into the previous batch after completely draining the whey from the earlier batch. 
This step is repeated for up to 3 to 4 days until sufficient amount is obtained for making 
Metata Ayib. 
 In general, the consumption pattern of milk and milk products in the study area is charac-
terized by considerable product diversity (Table 4.14). Significantly (p<0.05) higher were 
consumed in urban than peri-urban and rural production system. All the majority of re-
spondents reported that milk was consumed after processing to various products. Howev-
er, milk was also consumed in its raw state of rural area than peri-urban and urban area. 
Ninety five and seventy eight percent of the respondents in urban and peri-urban areas re-
spectively reported that they boil milk before use. Consumption of sour milk was rarely 
reported in the area because it was used for further processing in order to generate income 
from sale of products such as butter, spiced butter and Metata Ayib. 
Traditional milk processing was a common practice of all smallholder farmers who own 
lactating cows in the study area as it was elsewhere in the country. Butter is used for cook-
ing, for sale and cosmetic purposes (mainly by the female members of the household) (Ta-
ble 4.14). All the respondents reported that buttermilk was used for consumption, cottage 
cheese production, Metata Ayib production and Zure production in both districts. In the 
study area all the milk produced and consumed was obtained from cows (from both local 
and crossbred cows) and there was no report of shoat milk utilization in the area due to 
cultural taboo. Milk and milk products have other additional functions in the area besides 
their nutritional value. They use fresh whole milk to neutralize toxins and butter for hair 
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ointment. This result agrees with the report of Zelalem Yilma and Ledin, (2001a) in the 
central highlands of Ethiopia and Assaminew Tassew, (2007) in Bahir Dar Zuria and 
Mecha. Farmers in the study area reported that Metata  Ayib is used to cure malaria and 
stomach upset. The medicinal value of Metata Ayib needs further investigation. 
Table 4.14. Dairy products utilization patterns in the study area in percent (N=180).  
Description  Rural  Peri-urban  Urban  p-value 
Consumption of dairy products      
Boiled milk  47 78 95 0.05 
Raw milk  53 22 5 0.198 
Sour milk  33 27 17 0.03 
Processed dairy product  100 100 90 0.001 
Use of dairy products      
Butter used for food 35 39 83 0.08 
Butter used for ointment  35 25 15 0.05 
Buttermilk for home consumption  100 89 67 0.01 
Metata ayib  100 85 43 0.05 
Zure 100 100 0 0.184 
N=Number of respondents. 
4.3.2. Reproductive Performances 
4.3.2.1. Age at First Services 
The average age at first service (AFS) of the study area was 46.68±5.08, 34.56±6.64, 
28.80± 5.48 and 25.20± 4.88 month local and 25%, 50% and 75% crossbred respectively, 
over all 29.52±5.52 month (Table 4.15). AFS was significantly (p<0.001) higher in rural 
and peri-urban than urban production system. Significantly (p<0.001) higher differences 
between local and crossbred and within breed higher 25% than 50% and 75%. These were 
due to good management practice in urban production system and hetrosise differences 
between genotype. The mean age at first service of local heifer revealed in the study area 
was longer than the mean of 42.48 months reported by Adebabay Kebede, (2009) in  Bure 
district and Giday Yifter, (2001) reported for Fogera heifer 44±8 at Andassa Livestock 
Research Centre. Significantly shorter than, age at first service reported 53 months for 
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highland Zebu (Zewdie wondatir, 2010), 55 months for Horro cattle (Zewdie wondatir, 
2010), 53.9 months for Boran cattle inseminated artificially (Ababu Dekaba, 2002) and 
greater than 34.4 months for Ogaden cattle (Getinet Mekuriaw, 2005). 
The overall mean of crossbred heifer 34.32±6.28, 28.2±5.12 and 25.96± 5.60 month in ru-
ral, peri-urban and urban respectively in study area. Smaller AFS crossbreed cow was re-
ported by (Nibret Moges, 2012) 15.3±0.23 and 15.5±0.24 urban and peri-urban respective-
ly in Gondar and lower was recorded 24.9±3.8 Asella Towen (Hunduma Dinka, 2013). 
The desirable age at first calving in local breeds is 3 years and 2 years in cross breed cat-
tle. Prolonged age at first calving will have high production in the first lactation but the 
life time production will be decreased due to less number of calving. If the age at first 
calving is below optimum, the calves born are weak, difficulty in calving and less milk 
production in first lactation (Kumar Nerja and Tkui Kibrom, 2014). 
 The average at first service for local and crossbred bull in the study area was 44.4 and 
29.6 months respectively. A substantial delay in the attainment of sexual maturity may 
lead a serious economic loss, due to additional, non-lactating, unproductive period of the 
cow over several months (Tewodros Bimerew, 2008) 
4.3.2.2. Age at first calving  
First calving marks the beginning of a cow’s productive life and influences both the pro-
ductive and reproductive life of the female, directly through its effect on her lifetime calf 
crop and milk production and indirectly through its influence on the cost invested for up-
bringing (Perera, 1996; Azage Tegegne et al., 2001; Tewodros Bimerew, 2008).  
AFC was significantly (p<0.001) higher in rural and peri-urban than urban production sys-
tem. These were due to good management practice (feeding health care and housing sys-
tem) in urban production system. Significantly (p<0.001) higher local than crossbred and 
within breed higher 25% than 50% and 75%. This is due to hetrosise differences between 
genotype. The respondents in the study area confirmed that the average AFC for the local 
and crossbred cows was 55.44 ±6.72, 46.56± 5.92, 39.72±6.04 and 36.36± 4.56 month of 
25%, 50% and 75% respectively (Table 4.15). Overall mean AFC of crossbred cow in the 
study area was 40.88±1.56 month.45.36±6.80, 39.52±5.28 and 37.80±4.44 month in rural 
greater than peri-urban and urban areas respectively.  
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AFC of crossbred cow in the study area was lower than 46.0 and 43.3 Bahir Dar and Gon-
dar urban and peri-urban respectively (Ayenew Alemayehu et al., 2009) and higher than 
crossbred dairy cows reported to be 31.9 Zeway urban (Yifat Demberga  et al., 2009); 
33.20±2.49 month in Markos (Zemenu Yayeh et al.,  2014);34.5±0.5 month (Tiwari Ali et 
al., 2013);36.7 Holleta urban (Yoseph Shiferaw  et al., 2003); 36.2 Dare-Dawa peri-urban 
(Emebet Mureda and Zeleke Mekuriaw, 2008); 33.2 Addis Ababa urban (Lemma Abate 
and  Kebede Solomon, 2011); 39.2 Holleta, Stella urban/peri-urban (Tadesse Million et 
al., 2010) Pure exotic and crossbred cows attain AFC differently. For instance, pure exotic 
cows in peri urban dairy units of Khartoum (Gader et al., 2007) and crossbred cows in 
Addis Ababa (Ayenew Alemayehu et al., 2009) had lower 29.7 months and higher 
46.months AFC respectively. Since the results were reported from different cities then 
management and feeding differences could be the reasons. Farm size has been indicated to 
affect AFC in dairy animals. According to Lemma and Kebede, (2011) small and large 
dairy farms in Addis Ababa had longer 34.2 months and shorter 32.6 months AFC respec-
tively. 
Comparable another report by Addisu Bitew (1999) the AFC of 50% Fogera-Friesian 
crosses was reported to be 40.46 ±0.93 month and 33.20±2.49 and 40.85±4.59 in Markos 
urban and rural area respectively (Zemenu Yayeh et al., 2014). Farmers in the present 
study, however, strongly emphasized that AFC was highly influenced by the nutritional 
status.  
This local cow figure was significantly longer than 43.77±4.2 months for local Zebu cows 
(Million Tadesse et al., 2006); 32.8±0.9 months for Arsi breed (Enyew Negussie et al., 
1998); 41.3±2.1month (Tiwari Ali et al., 2013);  47.6±0.77 months for Fogera (Addisu 
Bitew, 1999); 52.49±0.91 (Kedija Hussen, 2007); 53.52 (Adebabay  Kebede, 2009); 
50.8±0.36 months reported for Fogera cattle at Metekel cattle breeding and multiplication 
ranch (Melaku Menale et al., 2011) and 52.43±0.17 (Almaz Bekele, 2012) at Metekel 
ranch months, and higher than 3.63±0.69 years (Gebrekidan Tesfaye et al., 2012) at peri 
urban area of Tigray and 47.16±8.7 (Mulugeta Ayalew and Belayeneh Asefa, 2013) for 
local cows at Angolellantera district. The report was comparable with 54.6±0.4 (Giday 
Yifter, 2001) and 54.15± 0.92 month (Zemenu Yayeh et al., 2014); and smaller than the 
average mean value, 4.76 years (Asaminew Tassew, 2007). Reproductive performance of 
local and crossbred cattle, especially age at first calving, was poor; this was probably due 
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to poor management and breeding practice, lower level of feeding, burden of diseases, 
parasite and problems in heat detection.  
4.3.2.3. Calving interval  
Extended calving interval is one of the major problems that reduce lifetime productivity of 
dairy herds (Belay Duguma et al., 2012) However, calving interval is probably the best 
indicator of reproductive efficiency.  
CI was significantly (p<0.001) higher in rural and peri-urban than urban production sys-
tem. Significantly (p<0.001) higher differences between genotypes which were local than 
crossbred and within breed higher 25% than 50% and 75%. These were due to good man-
agement practice in urban production system and hetrosise differences between local and 
crossbreed and exotic blood levels.  The result of this study showed that the calving inter-
vals (CI) of local cows were 22.15±4.22 and 17.52±4.36, 16.30±2.59 and 15.70±3.21 
months 25%, 50% and75% of crossbred overall 16.51±3.60 (Table 4.15). Genetic factors, 
year and season of calving, nutrition and age of cow are known to have significant effects 
on calving interval (Mukasa-Mugerwa, 1989). Lower CI of local cow was reported by 
(Enyew Negussie et al., 1998) 13.69 months for Fogera breed, 18.6 months (Gidey Yifter, 
2001) for Fogera breed, 18.7months for Fogera breed Million Tadesse et al.,(2006), Kedija 
Hussen, (2007) overall mean value 16.01±0.49 months in Mieso district, Addisu Bitew et 
al.,(2007) on farm Fogera district 20.04 months and Tewodros Bimerew, (2008) for indig-
enous dairy cows of North Gondar 17.8±2.23 months, 14 months for local cattle Aynalem 
Haile et al.,(2009), Getnet Mekuriaw et al., (2009) also reported 16.4 months for Ogaden 
cattle, 19.6 months (Melaku Menale et al., 2011), 19.4 months (Almaz Bekele, 2012) at 
Metekel, 15.11 months and 14.4 months for Gondar and Mekelle local cows respectively 
(Niraj Kumar et al., 2014a and b). Higher values for CI were also reported by Mukassa-
Mugrewa et al., (1989) 25 months for traditionally managed Ethiopian high land zebu cat-
tle, (Adebabay Kebede, 2009) the overall mean of 26.04 months in Bure districts and 
24.94±4.1 months (Mulugeta Ayalew and Belayeneh Asefa, 2013) at Angolellantera dis-
trict and in line with for local cows 23.16 months (Gebrekidan Tesfaye et al., 2012) peri 
urban area of Tigray.  
Shorter CI crossbreed cow reported 13.26± 0.29 and 15.57± 1.04 Markos urban and rural 
area respectively (Zemenu Yayeh et al., 2014), 406 day Zeway urban (Yifat Demberga et 
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al., 2009) and 446 day Holleta urban/peri-urban (Tadesse et al., 2010). Greater CI in 
crossbreed cow was reported  555 day B/Dar and Gondar urban and peri-urban respective-
ly (Ayenew Alemayehu et al., 2009) and 534 day Dare-Dewa peri-Urban (Emebet Mureda 
and Zeleke Mekuriaw 2008).CI cross comparable to 456 day A/Abeba peri-urban 
(Gebeyehu Goshu et al., 2007) and 462 day Holleta urban (Yoseph Shiferaw et al., 2003). 
This is difference due to poor management, poor feed quality, environmental difference, 
difficulties in oestrous detection, genetic variation, and silent heat, long DO, timely insem-
ination and difference in forage production. 
Table 4.15. Reproductive performance of dairy cattle in study districts (N=180). 
Parameter  Rural v Mean ± 
SD 
Peri-urban v Mean ± 
SD 
Urban v Mean ± 
SD 
Overall v Mean ± SD 
AFS in month     
-local 56.16±7.56 45.00±2.28 39.00±5.40 46.68±5.08 
- Cross    -25% 39.84±7.20 32.76±7.20 30.96±5.52 34.56±6.64 
              -50% 31.80±5.88 27.48±6.36 27.00±4.20 28.80± 5.48 
              -75% 31.32±5.76 24.36±1.80 19.92±7.08 25.20± 4.88 
AFC in month     
-local 66.48±7.68 49.92±7.08 49.80±5.40 55.44±6.72 
- Cross    -25% 51.48±7.56 44.64±7.20 43.56±3.00 46.56±5.92 
              -50% 42.00±6.96 38.28±6.96 39.00±4.20 39.72±6.04 
              -75% 42.60±5.88 35.64±1.68 30.84±6.12 36.36±4.56 
CI in month      
-local 26.72±6.55 20.52±3.78 19.20±2.33 22.15±4.22 
- Cross    -25% 24.1±4.86 14.95±7.55 13.5±0.71 17.52±4.36 
              -50% 22.90±5.32 14.00±1.03 12.00±1.41 16.30±2.59 
              -75% 21.90±5.48 13.65±2.35 11.56±1.80 15.70±3.21 
AFS=Age at First Service, AFC=Age at First Calving, CI=Calving Interval and SE=Standard De-
viation. 
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4.3.2.4. Days Open 
An increase in the number of days between calving and conception, also known as days 
open, is typically associated with reduced profitability in dairy cows. This reduction is 
partly caused by factors such as increased breeding cost, increased risk of culling and re-
placement costs, and reduced milk production (De Vries, 2005).  
DO was significantly (p<0.001) higher in rural and urban than peri-urban production sys-
tem and higher differences between local and crossbred. These were due to good man-
agement practice in urban production system. Days open in the study area was 
294.60±43.20 local 112.80±42.00, 109.80±54.00 and 103.50±36.00 days and  25%, 50% 
and 75% crossbreed cow respectively (Table 4.16). The overall 1086 DO of local which 
was comparable with the findings of Giday Yifter, (2001) reporte 280±3.4 days for the 
Fogera  breed at Andassa cattle breeding ranch. On the other hand, Haile-Mariam and 
Goshu Mekonnen, (1996) reported a mean DO of 151±13 days for the Fogera breed which 
was significantly lower, (Gidey Yifter, 2001:Ababu Dekeba, 2002) reported 215 days and 
250 days of DO for highland and lowland zebu cows, respectively.  
DO of crossbreed of the study area was higher than HF-Crossbreed 93.11b±43.87day (Ni-
raj Kumar et al., 2014).The higher DO recorded were due to low management practice in 
the household level than station and differences of blood level. 
4.3.2.5. Number of Services per Conceptions 
The average value for number of services per conception (NSC) for the study area of in-
digenous and 25%, 50% and75% crossbred dairy cows’ were 1.67±0.61 and 1.71±0.40, 
1.51±0.34 and 1.66±0.41overall 1.63±0.44 (Table 4.16).  
NSC was significantly (p<0.001) higher in rural and urban than peri-urban production sys-
tem and higher differences between local higher than crossbred and 75% blood level high-
er than 50% blood level. These were due to good management practice in urban produc-
tion system. This report is greater than the mean value of 1.28±0.06 Melaku Menale et al., 
(2011) reported in Fogera cattle at Metekel ranch, 1.54 ± 0.69 (Tewodros Bimerew, 2008) 
in North Gonder,  1.59 (Adebabay Kebede, 2009) in Bure district, 1.54 (Giday Yifter, 
2001), 1.62 (Gebeyehu Goshu et al., 2005) Fogera breeds at Andassa Livestock Research 
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Center, and smaller than 2.2±0.2 (Niraj Kumar et al., 2014a) in Gondar, 2.1±0.1 (Niraj 
Kumar et al., (2014b) in Mekelle. NSPC cross greater than the mean value of 1.4 in Gon-
dar (Nibret Moges, 2012), 1.5b±0.3 (Niraj Kumar1 et al., 2014), and 1.52±0.9 Asella Tow-
en (Hunduma Dinka, 2013).  
According to Mukassa – Mugerwa, (1989), cows with values of NSC greater than two (2), 
are regarded as poor and the result of this study is considerable. The better NSPC might be 
because of matting was conducted at the field where bulls and cows graze not together 
where matting was controlled and the blood level increased SNPC decreased. 
Table 4.16. Days open and number of services per conception across the study area 
(N=180).  
Parameter  Rural Mean ± 
SD 
Peri-urban Mean ± 
SD 
Urban Mean ± 
SD 
Overall Mean ± SD 
DO in day     
-local 346.80±33.60 303.60±38.40 233.40±57.60 294.60±43.20 
- Cross    -25% 141.00±34.80 122.10±32.40 75.00±60.00 112.80±42.00 
              -50% 174.90±27.60 83.70±56.40 70.50±78.00 109.80±54.00 
              -75% 151.50±43.20 79.50±33.91 79.20±34.80 103.50±36.00 
NSPC      
-local 2.51±0.73 1.37±0.71 1.13±0.40 1.67±0.61 
- Cross    -25% 2.17±0.38 1.95±0.83 1.00±0.00 1.71±0.40 
              -50% 2.17±0.53 1.35±0.49 1.00±0.00 1.51±0.34 
              -75% 1.95±0.22 1.60±0.50 1.44±0.0.50 1.66±0.41 
N=Number of respondents; SE=Standard Deviation; DO=Day Open; NSPC=Number of 
Services per Conceptions. 
4.4. Input Supply and Marketing 
4.4.1. Cattle Breeding and Mating Practice 
In this chapter breeding practices, preferred exotic inheritance levels in crossbred cattle, 
sources of first crossbred cows acquired and existing mating practices by individual farm-
ers are presented. 
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4.4.1.1. Breeding Practice 
The fact that the majority of respondents stated “grading up” as their breeding strategy in-
dicates that AI is more widely used than crossbred bulls. This result was in line with 
(Kahi, 2002) who mentioned that smallholders practice systems of upgrading indigenous 
breeds to higher exotic grades without following a defined crossbreeding program. As less 
than full replacement of local genes with exotic genes is desirable (Marta Kiuzczynska, 
2012), it has to be questioned if appropriate crossbreeding methods and effective dissemi-
nation schemes enabling maintenance of desired exotic blood levels were established.  
This study showed significantly (p<0.001) above AI and bull in urban than peri-urban and 
rural production system. In urban area breeding practice 60% AI service, 31.5% both bull 
and AI services and 8.5% bull service were used. In peri-urban 51.9% AI service, 29.8% 
both services and 18.3% bull service used. In rural production system 38.3% AI service, 
24.7% both services and 24.7% bull service used. Significantly (p<0.001) higher crossbred 
(89%) than local (33%) used AI.  
A considerable percentage of farmers (25%) did not show a clear trend in breeding prac-
tices (fluctuations of exotic blood level), 13% were not aware of blood level change which 
resulted in breeding decisions based on others’ recommendations or unconscious back 
crossing with local bulls), further 5% of farmers used local bulls for back crossing on pur-
pose. This results in a wide variety of crossbred genotypes and lack of an appropriate 
breeding strategy (Kahi, 2002) emphasizes that in the smallholder sector attention has to 
be paid to matching the genotype to the environment. Utilization and improvement of the 
desired crossbred population can only be efficient in situations where breeding programs 
with well-defined breeding objectives are developed; which is often lacking at smallholder 
level in the tropics (Kahi, 2002). Ineffectiveness of agricultural extension service in the 
field and poor targeting were indicated by (Gautam, 2000) in Kenya. Gautam further re-
ported that farmers rarely applied agents’ recommendations for complex practices and that 
the primary reason was lack of information. In the present study this argument could be 
supported by the fact that very few farmers based their breeding bull selection on recom-
mendations from extension staff. 
Further possible reasons for fluctuations of exotic blood level are numerous: Lack of 
knowledge led to random breeding decisions. Bulls were used as alternative option if AI 
technicians or semen was not available or AI service failed repeatedly. It was indicated 
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that AI service offered semen from exotic bulls exclusively. Some farmers did not know 
the exotic blood level of the bull which their cows were inseminated with.  
However there is clear evidence that the majorities of farmers have some kind of 
knowledge about exotic inheritance, experiment themselves and search for the appropriate 
level of exotic blood in their herd. As farmers explain the appropriate level depends on the 
animals’ adaptation to the environment and their individual management potential (ability 
to satisfy feed and health requirements). Rogers (2008) explains this phenomenon as re-
invention, which is a way of making an innovation well fit to own realities.  
An on-farm survey like this one does not result in an exact determination of blood levels 
but gives an important insight into farmer’s knowledge on herd composition. These results 
depend on farmers’ memories and can never replace laboratory analyses using biochemi-
cal or molecular techniques to study genetic diversity, determine distinctiveness of breeds 
and measure genetic distances among populations (Rege et al., 2006).For current and fu-
ture challenges, it is imperative to develop and implement cattle genetic improvement 
strategies in Ethiopia which are sustainable and suitable to prevailing production systems 
(Effa Kefenna et al., 2003). The most productive and adapted animals for each environ-
ment must be identified for breeding purposes (Philipsson et al., 2011). 
4.4.1.2. Mating Practice 
In this study AI was the most common method for mating crossbred cows (used by 89% of 
farmers) and mating local cow(used by 33% of the farmer), followed by local bulls (38%) 
and crossbred bulls (33%),unknown bulls (14%) and (5%) both local and crossbred bulls 
used.  
AI was statistical significant (p<0.001) higher in urban than peri-urban and rural produc-
tion system and crossbred higher significant (p<0.001) than local breed.  
AI service is well known for its various advantages, but can be an expensive undertaking 
if not used efficiently (Zewudu Wuletaw, 2004a). The results of this study indicate that 
farmers in all area had very good access to AI service and that the majority (87%) was sat-
isfied with the availability and the service they received. Timely insemination was facili-
tated by use of mobile telephones, available infrastructure and use of car or motorbikes by 
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AI technicians. As an example (Desta Kelay, 2002) and (Abdinasir, 2000) reported a wide 
use of AI service in areas with good infrastructure for AI close to cities but very low ap-
plication far from cities. In this case natural service was recommended as best practical 
option in remote areas. Nearly half of farmers (46.7%) in Addis Ababa had problems with 
AI according to (Desta Kelay, 2002).  
The price for AI service varied significantly between study sites due to additional transport 
cost in remote areas. For this purpose cars or motor bikes were used by AI technicians. In 
spite of the higher prices farmers in all study sites were willing to pay higher prices for AI 
service, because they saw great advantages in it, which is a further indicator for the posi-
tive attitude towards AI.  
Exotic semen from both Holstein Friesian and Jersey were used for insemination in the 
study regions with only 8% of farmers using Jersey semen additionally to Holstein Frie-
sian (92%). According to (Zewudu Wuletaw, 2004a) in the project region nearly 90% of 
the inseminations were done using Holstein Friesian semen. Zewudu criticized the low 
utilization of Jersey even though the breed showed better adaptive potential and overall 
suitability in mid altitude areas. Furthermore, the overall interest of farmers (93%) to try a 
different breed with better qualities fitting the environment, the long distances to markets 
and a present good market outlet for butter would be in favors of the Jersey breed.  
Breeding bulls are mainly selected by farmers according to their availability, quality (body 
conformation, good performance, desired color) and level of exotic blood, rarely as alter-
native option for AI. Different results were obtained by (Desta Kelay, 2002) who in a sur-
vey asked farmers more specifically about their preferred performance traits for breeding 
bulls. High daily milk yield was the most important preferred performance trait followed 
by high fat content and short age at first calving. (Addisu Bitew et al., 2011) further re-
ported that crossbred bulls were used as an alternative mating option in situations in which 
AI was not reliable. 
4.4.1.3. Constraints of AI 
The major constraints of AI delivery system were presented in their order of importance 
here below. The most outstanding constraints of AI service were unwillingness of AI 
technician, distance home to AI center, no AI access, poor estrous detection systems, effi-
65 
 
ciency of AI technicians, Perception of AI user about AI and Shortage of liquid nitrogen 
and semen (Table 4.17). According to Hayleyesus Abate, (2006), the major AI service 
constraints ranked as,  unwillingness of AI technician, distance home to AI center, no AI 
access, poor estrous detection systems, efficiency of AI technicians, Perception of AI user 
about AI and Shortage of liquid nitrogen and semen for AI the order of their importance. 
Even though, different from Hayleyesus Abate, (2006), both were exploit major problems 
of AI service. According to Damron, (2000) and Barrett, (1974), heat detection; AI techni-
cians efficiency and fertility level of the herd was the most severe problems of AI service 
delivery.  
Table 4.17. Constraints of AI in study areas (n=180).  
Constraints  Rural  Peri-urban Urban  Overall  P-
value Fr. % Fr. % Fr. % Fr.  % 
Problem AI yes 71 39.44 60 33.33 40 22.22 171 95 0.02 
No  10 5.56 0 0 0 0 10 5.56 0.42 
No AI access  58 32.22 16 8.89 6 3.33 80 44.44 0.24 
Unwillingness of AI technician 45 25 54 30 40 22.22 149 82.78 0.01 
Shortage of liquid nitrogen and semen  2 1.11 0 0 11 6.11 13 7.22 0.33 
Efficiency of AI system(double insemi-
nation)  
18 10 15 8.33 10 5.56 43 23.89 0.03 
Perception of AI user about AI 25 13.89 0 0 0 0 25 13.89 0.42 
Heat detection system  26 14.44 12 6.67 0 0 38 21.11 0.23 
Distance from home to AI center  78 43.33 25 13.89 0 0 103 57.22 0.27 
n=number of respondents; Fr. =Frequencies; %=percent 
Whereas the current study revealed that significantly (p<0.005) higher in rural and peri-
urban than urban production system, unwillingness of AI technician, distance home to AI 
center, no AI access, poor estrous detection systems, efficiency of AI technicians, Percep-
tion of AI user about AI and Shortage of liquid nitrogen and semen were also serious 
problems for AI service respectively. Concerning AI technicians, not only their skill prob-
lem, but also motivation, attitudes and the facilities available have profound influence on 
the outcome of AI service. 
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4.4.2. Feed and feeding management 
The major sources of feed for cattle in the study area were crop residues, hay, natural pas-
ture, concentrate and non-conventional feedstuffs (local brewery by-products) (Table 
4.18). Generally, crop residues from cereals such as finger millet, teff, grass pea and maize 
form the basal diets of the animals. This result was different from the findings of (Seyoum 
Yigerem et al., 2008) who reported that the major basal feed resources for cattle in the 
highlands of Ethiopia were natural pasture, crop residues and stubble grazing. Similar re-
ports in Ethiopia animal production systems were primarily based on native pasture and 
crop residues (Firew Tegegne, 2007). Crop residues including cereal straws of teff, barley, 
wheat, oats and cereal stovers from maize, sorghum and millet and haulms from pulse 
crops including peas, beans, lentils, chick peas and vetch are very important feed resources 
(Rehirahe Mesfine, 2001). 
In the study area, crop residues provide the major feed to cattle followed by hay, natural 
pasture and concentrates. Moreover, farmers keep portion of their land for pasture produc-
tion and grazing. The use of private grazing land in both districts was believed to be a 
good beginning for better use of pastures. Similar practice was followed by farmers in 
North Gonder Zone where farmers allocate part of their land for pasture production (Ze-
wudu Wuletaw, 2004). The report of Belete Anteneh, (2006); Seyoum Bedie et al., (2007); 
Kedija Hussen, (2007) and Adebabay Kebede, (2009) who indicated that the major basal 
feed resources for cattle in Fogera district, the highlands of Ethiopia, in Mieso districts and 
Bure district respectively, are natural pasture, crop residue and stubble grazing.   
The use of improved forages such as Napier grass was not common in the study area. Con-
sidering the three districts, more farmers grow improved forage species (sasbania, pea gen 
pea, cow pea, elephant grass, vetch and Rhodes grass) in urban and peri-urban as com-
pared to rural areas and concentrate feeding is generally low. However, those respondents 
who owned crossbred cows feed concentrate feeds like noug (Gizotia abyssinica) seed 
cake and wheat bran to their animals. On the contrary, no concentrate was given to local 
cattle in the study area. 
Other important feed resources in the surveyed areas were local brewery by-products 
namely Atella and Brinti, by-products of the traditional beverages Tella and Arekie, re-
spectively both in wet and dry seasons of the year (Table 4.18). According to the respond-
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ents, Brinti was frequently used supplement as compared to Atella and farmers use them as 
substitute to conventional concentrate feeds. In view of the high costs of concentrate feeds, 
use of these non-conventional feedstuffs might be a viable alternative; however, effects of 
these feedstuffs on milk yield and composition need to be investigated before recommend-
ing them for dairy cows. 
Table 4.18. Feed resource across the study area. (N=180).   
Feed resource  Rank  Rank  
 1 2 3 4 5 6 7 Score  Index  
Crop residue  110 18 8 8 10 24 0 1037 0.1895 1 
Hay  28 65 61 2 24 0 0 971 0.1775 2 
Private grazing land  13 45 34 29 8 12 37 732 0.1338 3 
Concentrates   15 32 27 20 0 33 50 628 0.1148 4 
Attela and Brint  10 10 6 45 45 51 14 591 0.1080 5 
Improved forage   0 25 8 32 25 55 35 538 0.0983 6 
Communal grazing land   0 10 20 29 32 52 36 512 0.0936 7 
Zero grazing   4 0 35 15 10 47 69 456 0.0834 8 
N=Number of respondents Attela and Brint are byproducts of traditional beverages of Tel-
la and Arekie respectively. 
In rural 97% and in peri-urban 90% of interviewed farmers feed their local cattle different-
ly than their crossbred, whereas in urban 66.67% of farmers use the same feeding strategy 
for both local and crossbred cattle. There was a significant difference (P<0.05) between 
urban, peri-urban and rural areas. Farm size did not have a statistically significant effect 
on feeding patterns (P>0.05). Feeding strategies, which differ significantly between study 
areas (P<0.05) were compiled in (Table 4.19). In all study sites, crossbred cattle have re-
stricted grazing time; none can graze freely. Some farmers stated that during this short-
ened grazing time crossbred cattle were herded in order to prevent unwanted mating, in-
take of harmful plants and water which was infected with leech. The remaining time cattle 
are stall-fed. Farmers were aware that stall-feeding prevents diseases and protects cattle 
from heat stress and heavy infestation with parasites. Crossbred cattle graze mainly on 
private land, seldom on communal grazing grounds. In all sites, but especially in urban 
crossbred cattle graze seasonally, which means they either graze during rainy season or 
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they graze on crop aftermath. Zero grazing was practiced to a lower extent in all study are-
as except urban. By comparison, much more local cattle were found to graze freely on 
communal grazing grounds. 
Table 4.19. Percent of feeding strategy across the study area.    
Feeding strategies Rural    Peri-urban   Urban   
Local  Cross  Local  Cross  Local  Cross  
All day free grazing  97  86.67 90 33.33 66.67 13.33  
Restricted grazing/ few 
hours  
33.33  66.67  33.33  86.97  66.67  86.67  
Zero grazing/ stall-feeding  33.33 66.67 66.67 95  66.67 100  
Seasonal grazing  100 100 100 95  66.67 86.67 
Graze on communal land   86.67 66.67 66.67  33.33  33.33  13.33 
Graze on private land  66.67  86.67 66.67 86.67 66.67  86.67  
Concentrate: Concentrate is one of the feed types used in most of the dairy farms in the 
study area. Concentrate feed is formulated mainly from bran mixed with Noug Seed Cacke 
and salt. In some farms bran is mixed with by-product of local drinks. The price of con-
centrate is determined based on the type of bran and mixed materials. The price offered by 
farmers for a quintal of concentrate was fluctuating in the study period. For this study the 
purchasing price of concentrate was taken as Birr 368.67±66.54, 368.63±43.64 
and362.50±51.88/ quintal (100kgs) for wheat bran for rural, peri-urban and urban area re-
spectively; 440.00±81.82, 446.67±0.00 and 420.00±0.00 Birr /quintal Noug Seed Cacke 
rural, peri-urban and urban area respectively; and 615 Birr /quintal and 600 Birr /quintal 
salt rural and peri-urban and urban area respectively (Table 4.20). Concentrate feed sup-
pliers are trader/retailers.  
Dry feed: Dry feed can be in the form of hay, straw of millet, barley, wheat and teff as 
well as maize stalk. Most farmers used a combination of the above feed type purchased at 
harvest time and stored to be utilized in the forthcoming dry period. The price of dry feed 
depends on the type of feed and their availability. One feed type can be a substitute for 
other. Therefore, the price for a quintal of dry feed is estimated at Birr 
77.33±16.50/quintal and 82.50±16.74/ quintal average for each feed type in the study area 
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of peri-urban and urban area respectively (Table 4.20). Dry feed suppliers are farmers, 
church, schools and other governmental organization.   
Green feed: It includes wet grasses and leaves of maize. The supply was mainly at rainy 
time in case of grass and at early (succulent) stage of maize plant. Green feed used by 
most of those dairy farms located at the peri-urban and urban areas. The price offered by 
the dairy farmers depends on the amount, type and the distance of the suppliers. For this 
study the purchased price was taken as Birr 23.00±18.98 peri-urban and 40±0.00 birr rural 
for a quintal (Table 4.20). Green feed suppliers are farmers. 
Table 4.20. Feed prices in Birr (N=180) across the study areas.    
Feed 
type  
Rural Mean ± SD Peri-urban Mean ±SD urban Mean ± SD Overall Mean ±SD 
HP 270.00±42.06/ cart 256.67±13.36/cart 275.00±0.00/cart 267.22±18.48/cart 
GGP Nu  23.00±18.98/quin 40.00±0.00/quint 31.50±0.00/quin 
NSCP 440.00±81.82/quin 446.67±0.00/ quin 420.00±0.00/ quint 435.56±27.28/qui 
WBP 368.67±66.54/quin 368.63±43.64/quin 362.50±51.88/quin 256.60±54.02/quin 
SP 615.00±0.00/quin 600.00±0.00/ quin 600.00±0.00/quin 605.00±0.00/quin 
CRP Nu  77.33±16.50/ quin 82.50±16.74/quin 79.92±16.62/quin 
N=Number of respondents; SE=Standard Error; Nu=No use, HP=Hay Price; GGP=Green 
Grass Price; NSCP=Noug Seed Cake Price; WBP=Wheat Bran Price; SP=Salt Price; 
CRP=Crop Residue Price; quin=quintal. 
Dairy producers in the urban areas, who lack farming land mainly, adopted industrial and 
household by-products and less forage seeds. This is in agreement with Seyoume Yigrem 
et al., (2008) who reported that urban farmers mainly purchased roughage and concentrate 
feeds along with non-conventional feeds like "Atella" and "Brint" (by-product of home-
made beer).  Addisu Bitew et al., (2011) reported that agro-industrial by-products and 
concentrates were mainly used in high market quality sites. All three cases show that on 
one hand urban and peri-urban farmers are not able to produce forage plants but on the 
other hand profit from better market access as a pathway to feed intensification and in-
creased animal productivity.  
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Overall, farmers intensified their farming practices shifting from free grazing (traditional 
for local cattle) to semi-intensive backyard dairying and controlled grazing or zero-grazing 
(common for crossbreds). This finding is in agreement with reports by Addisu Bitew et al., 
(2011).  
4.4.3. Feed Related Constraints of Livestock Production 
There are three aspects of feed problems, namely, the issue of increasing the efficiency 
with which the available feed is utilized (e.g. forages, crop residues, agro-industrial by-
products and non-conventional feeds), and the inability to make maximum use of the lim-
ited total feed resources and the seasonal fluctuations in quantity, nutritive value, and wa-
ter availability. The inability to feed animals adequately throughout the year is the most 
widespread technical constraint. Much of the available feed resources are utilized to sup-
port maintenance requirements of the animals with little surplus left for production. In dri-
er regions, the quantity of forages is often insufficient for the number of livestock carried; 
dry season feed supply is the paramount problem in Ethiopia. For instance, in the total 
amount of feed that can be produced in ANRS is only 69.1% and utilization of improved 
forage seed is practiced only by 9.9% of the farmers in the region (BoFED, 2006). Poor 
forage quality, that is with low protein and energy content is also a serious problem. Poor 
quality feed causes low intake rates resulting in low levels of overall production. Crop res-
idues and agro-industrial by-products that could be fed to animals are largely wasted or 
inefficiently used because infrastructure for transporting, processing and marketing 
feedstuffs is underdeveloped. 
Feed shortage occurs both in the dry 70.5%, 66.1% and 37.7% in rural, peri-urban and ur-
ban production system, respectively, and in the wet season especially urban 62.3%, peri-
urban 33.9% and 29.5% in rural production system of the study districts; however, the 
shortage was severe during the dry season rural and peri-urban. Out of the total respond-
ents, 89.5, 87.4 and 79 percent encountered seasonal feed shortage in urban, peri-urban 
and rural areas respectively. To overcome the seasonal shortage of feed, the communities 
have developed their own coping mechanisms such as feed conservation in the form of 
hay and storing stack of crop residues. They also practice supplementation with noncon-
ventional feed sources. Furthermore, concentrate and improved forage supplementation 
was practiced by few respondents especially those who own crossbred cows87.2% in ur-
ban, 78.9% in peri-urban and 67.6% urban production system. 
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4.4.4. Calf Rearing 
After parturition, cows are not milked for about two weeks during which calves are kept 
with and allowed to suckle their dams freely. Milking commences after two weeks of calv-
ing and the calves were allowed to suckle their dams for short time before and after milk-
ing. In the traditional dairy production system, calf suckling was recommended because it 
results in higher milk yield and long lactation length of the dam, higher pre-weaning gain 
of the calf and higher weaning weight (Gebre-Egziabher G/Yohannes et al., 2000). 
The majority of the respondents practiced partial pre-weaning feeding of calves. Bucket 
feeding of milk was practiced before weaning mainly by farmers who owned crossbred 
cows 23.8% and suckling 62.4% local calves and 13.8% crossbreed calves. The overall 
average weaning age of local calves was 11.5 months that was; the calves suckle their 
dams up to the end of the lactation period while for crossbred calves the average weaning 
age was 6.6 months. Which was similar from the reports of (Asaminew Tassew and Eyas-
su Seifu, 2009) the overall average weaning age of local and crossbred calves were 11.8 
and 8.1 month respectively. 
4.4.5. Watering Frequencies 
The main sources of water identified in the present study areas were rivers, wells, pipe wa-
ter, pond, lakes and spring waters. The majority (55.8%) of the households obtained water 
from rivers, 29.8% from wells, while 24.9% from pipe water, 24.3% from ponds, 10.8% 
from lake and 10% from spring. With regard to urban producers the majority (71.8%) ob-
tained water from pipe water. Although relative, all the interviewed dairy producers per-
ceived that they provide good quality water to their cattle. 
The survey result showed that the average watering frequency of the study area was once a 
day (28.3%) during wet season and twice a day (71.7 %) during dry season. This watering 
frequency was depending on the season and distance of the water sources. The result was 
different from (Kedija Hussen, 2007), in Mieso district, Oromia Region, watering frequen-
cy of cattle were reduced from ‘every day’ watering in the wet season to ‘once in two 
days’ for 79 % of the households in the dry season. During the dry season, cattle travel a 
maximum of 1.5kms from the homestead to the water point in search of water with overall 
mean distance of 1.0±0.65km. This result was smaller than the overall average distance 
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reported as 6.6±0.52 km (Kedija Hussen, 2007).  According to herders, the end result of 
the long distance traveled and the less frequent watering of animals, especially during the 
dry season, results in loss of body weight and substantial decrease in milk production of 
cows.  
4.4.6. Animal Health Service 
Reasons for the variation in occurrence of diseases and health problems between local and 
crossbred cows might be linked apart from genotypic factors to management practices, 
available veterinary service and access to inputs (Table 4.21). 
The occurrence of common infectious diseases, including anthrax, black leg, mastitis, 
trypanosomiasis, pastuerolosis, and contagious bovine pleuropneumonia, bloat, internal 
and external parasites were in agreement with results of Benin et al., (2003) in Amhara 
Region. The reason why infectious diseases occurred more often among local than cross-
bred cattle was insufficient access to veterinary service and vaccinations. Before cross-
breeding local cattle were more often treated with traditional indigenous methods. Cross-
bred cattle were exclusively treated by veterinarians. Even though farmers experienced 
crossbred cattle to be more susceptible, the overall occurrence of infectious diseases de-
creased due to introduction of veterinary services. An improvement in access to animal 
health service was also witnessed by Benin et al., (2003). However there is evidence that 
with increasing production level diseases of intensification (e.g. mastitis, reproductive dis-
orders) might increase. Local cattle were less affected by tick borne diseases than their 
crosses, which are in agreement with other reports (Marta Kiuzczynska, 2012).  
Few farmers stated that heat detection was more difficult and that heat period was shorter 
in crossbred cows. Whereas in studies were carried out by Molalegne Belay and Shiv, 
(2011) and Yosef Shiferaw et al., (2005) 26.5% and 39% of cows were diagnosed positive 
for reproductive disorders, respectively. 
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Table 4.21. Percent of health problems across the study area (N=180).   
Disease type  Rural  Peri-urban  Urban  Overall  
Anthrax  14 14 10 12.67 
Black leg   13 13 13 13 
Mastitis  12 12 12 12 
Trypanosomiasis  11 11 10 10.67 
Pastuerolosis  10 10 10 10 
Contagious bovine pleuropneumonia 10 10 13 11 
Bloat  13 13 10 12 
Internal parasite 9 9 11 9.67 
External parasites 8 8 11 9 
Health services  
Government  75 15 45 45 
Private  35 85 55 55 
Health service 55% of the farmer was obtained from private clinics and pharmacies and 45 
percent from government health services. Peri-urban and urban area had chooses privet 
health services. But the cost of services was double payment that of governmental ser-
vices.  
4.4.7. Milk Production Extension Service 
With regard to milk production extension service, the result of this study revealed that the 
contact of development agents with milk producers was not frequent and regular and sig-
nificant variatintion at p<0.001 among production system. In this regard only 58.89% of 
the respondents had access to extension service. Besides, it was noted that only 31.9% of 
the respondents got training related to feeding and management system (11.67%) rural in 
Mecha district having crossbreed cow by agricultural office, improved dairy cow and mar-
keting and (1.67%) peri-urban in B/Zuria district  by LIVES project, milk production, 
management, feeding and health care. Moreover, the services rendered were very limited, 
untimely, and irregular. The majority of respondents obtained various information types 
concerning milk production; these include how to manage milk cows properly, improve-
ment of breeds, and use of artificial insemination, improved feeding, frequent health care, 
market opportunity, conservation and treatment of agricultural crop residues. The GOE is 
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responsible for transfer of technical information on commercialization of dairy smallhold-
ers, as well as, enhanced growth in the rural areas (GOE Master Plan, 2007). The GOE has 
a new extension service known as the Participatory Demonstration and Training Extension 
System (PADETES).  
The extension service provides technology packages, for example a dairy package, based 
on different agro-ecological conditions. According to interviewed respondents the result of 
the study show DAs had giving extension service for farmers technical support n=86 
(47.78%), theoretical information n=103 (52.22%), impute supply n=48 (26.67%) and ex-
perience sharing n=32 (17.78%). Experience sharing was highly significance at 
p<0.001among production system of rural > peri-urban ˃ urban areas. Regarding to con-
tact with DAs results show that DAs contact yes n=126(58.89%), contact once in a week 
n=37(20.56%), contact once in three week n=31 (17.22%), contact once a month n=33 
(18.33%), contact rarely n=52 (28.89%) and never contact with DAs n=26 (14.44%) no 
DAs nearby n=45 (25%) in urban areas. This show DAs not addressed farmers the rule of 
extension service. 
From the sampled milk producers, 11.67% in rural and 1.67% of them in urban access in-
formation on milk production training from extension agent and NGOs working at their 
vicinity, respectively (Table 4.22). This survey showed that informal knowledge flow 
plays vital role for sharing of experiences among milk producers that in turn build up in-
digenous knowledge. The majority of milk activity is geared by self-owned form of indig-
enous knowledge. This again indicated the necessity of taking indigenous knowledge into 
consideration in each and every modern milk development intervention similar with the 
report of Belete Anteneh, (2006) and Adebabay Kebede, (2009). 
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Table 4.22. Major information sources and extension services of milk production in study 
area.   
Characteristics  Rural (n=80) Peri-urban 
(n=60)  
Urban 
(n=40) 
Overall (n=180) 
Frq  % Frq  % Frq  % Frq  % 
 Contact with DA-yes 70 38.89 36 20 0 0 126 58.89 
                          -no 10 5.56 24 13.33 40 22.22 74 41.11 
DA Contact once in a week  20 11.11 9 5 8 4.44 37 20.56 
DA Contac once in three 
week  
13 7.22 13 7.22 5 2.78 31 17.22 
DA Contact once in a month  14 7.78 11 6.11 8 4.44 33 18.33 
DA Rarely contact  36 20 11 6.11 5 2.7 52 28.89 
DA Never contact  13 7.22 12 6.67 0 0 26 14.44 
No DAs nearby  0 0 5 2.7 40 22.22 45 25 
No need service 0 0 0 0 0 0 0 0 
Sources of information          
Radio 2 1.18 5 2.94 15 8.81 22 12.92 
News paper 0 0 0 0 7 3.8 7 3.8 
Farmer association 23 12.77 30 16.67 0 0 53 29.44 
Extension agents 35 19.44 25 13.89 0 0 60 33.33 
Ancestors experience 8 4.44 6 3.33 0 0 14 7.78 
NGOs 5 2.78 5 2.78 0 0 10 5.56 
Their own experience 7 3.8 0 0 0 0 7 3.8 
Cooperatives  0 0 7 3.8 0 0 7 3.8 
Training  21 11.67
DA 
0 0 3 1.67
Ngo 
24 13.33 
N=Number of respondents; DA=Developmental Agent; Frq=Frequency; NGOs=Non-
governmental organization and %=Percent.  
4.4.8. Marketing of milk and milk products 
Fresh milk is distributed through the informal and formal marketing systems. In both rural 
and urban parts of the country, milk is distributed from producers through the informal 
(traditional) means. This informal market involves direct delivery of fresh milk by produc-
ers to consumers in the immediate neighborhood or to any interested individuals in nearby 
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towns (Dayanandan R., 2011; Sintayehu Yigrem et al., 2008). Formal marketing system as 
reported by many authors, farmers’ milk marketing groups and dairy cooperatives play a 
key role for milk marketing outlets, which as a result encourages farmers to produce more 
(Zegeye Yigezu, 2003). 
In the current study, farmers practice informal marketing system where they sell their milk 
and milk products to neighbors or the local markets. The farmers in Bahir Dar Zuria dis-
trict also sale their dairy products through farmers’ milk marketing channel/dairy coopera-
tives. The dairy products sold in the study area were fresh whole milk, butter, spiced butter 
and cottage cheese. 
About 48.32 and 33.33 percent of the respondents in the study area sold fresh milk and 
butter, respectively (Table 4.23). These figures were comparable with the report of (Zela-
lem Yilma and Ledin, 2001a), in the central highlands of Ethiopia, (Alganesh Tadesse, 
2002) in eastern Wollega and (Lemma Fita, 2004) in east Shoa Zone of Oromia region, 
where most of the farmers in these areas do not sell fresh milk but selling of butter in these 
areas was a common practice but different in urban and peri-urban fresh milk sold higher 
than butter. About 17.67, 13.33 and 10 percent of the respondents in the study area sell 
spiced butter, cottage cheese and yoghourt respectively (Table 4.23). All the respondents 
in the rural area stated that they never sold whey, metata ayib and Zure in the market. 
4.4.8.1. Milk Product Processing and Marketing System across the Study Area. 
After adoption of crossbreeding, milk consumption and processing at home decrease. This 
agree with Sintayehu Yigrem et al., (2008) state that before few years sales of milk on 
open market were formerly not common practice; on the contrary in some regions selling 
was restricted by traditional taboos.  The mean milk/litter/day produced and sold was pre-
sented in (Table 4.23). 
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Table 4.23. Milk consumption, processing and selling in litter across the study area 
(N=180). 
Parameter  Rural mean ± SD Peri-urban mean ± 
SD 
Urban mean ± 
SD 
Overall mean ± 
SD 
Total milk  5.52±3.94 7.87±4.60 11.68±3.94 7.66±4.78 
Home consumption  0.45±0.32 
(8.15%) 
0.24±0.14 (3.05%) 3.47±1.17 
(29.71%) 
1.39±0.87 
(18.15%) 
For processing  2.27±1.80 
(41.12%) 
2.76±2.61 
(35.07%) 
1.85±1.26 
(15.84%) 
2.34±2.03 
(30.55%) 
For selling fresh 
whole milk   
1.80±2.75 
(32.61%) 
3.87±3.14 
(49.17%) 
7.28±2.91 
(62.33%) 
3.70±3.59 
(48.32%) 
For calf feeding  1.00±0.71 
(18.12%) 
1.00±0.58 
(12.71%) 
0.75±0.25 
(6.42%) 
0.92±0.57 
(12.01%) 
Dairy products sold in percent 
Butter  48.67% 33.33% 18% 33.33% 
Spiced butter  23% 17% 13% 17.67% 
Cheese  0% 10% 30% 13.33% 
Yoghourt  0% 5% 25% 10% 
Buyer type  
Consumer/monthly con-
tract/ 
0.57% 15% 60% 23.52% 
Trader  79% 37% 0% 38.67% 
Catering shop  20.43% 31% 40% 30.48% 
Cooperative  0% 17% 0% 5.67% 
N=Number of respondents; SD=Standard Deviation. 
There were a significant differences (p< 0.05) in herd milk production, amount of milk 
sold, milk processed and amount of milk used for home consumption were observe among  
production systems. In all production system higher amounts of whole milk were sold than 
used for home consumption or processed at home the exception rural area processing was 
higher than selling.  Out of all milk produced on farm for sell, process and consume at 
home were 48.32%, 30.55% and 18.15% respectively higher in urban and peri-urban than 
rural except processing higher in rural production system. Demonstrating how adoption of 
dairy technologies (crossbred cows, improved feed and management practices) enhanced 
market participation and raised per capita income, expenditure on food and non-food items 
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and nutrient consumption. These results show that smallholders moved from subsistence 
to market-oriented dairy production (Ahmed Muhamed et al., 2004).   
According to the respondent buyer types in study area show 38.67%, 30.48%, 23.52% and 
5.67% trader, catering shops, consumer/monthly contract and cooperative respectively. 
Significantly (p<0.001) higher were in urban and peri-urban than rural production system. 
The current result was greater than amount milk sold to milk sell group reported in Mieso 
District by Kedija Husen, (2007)  stated that from the total (n=94) households who sell 
milk, only 22 (23 %) were involved in the milk seller groups. 
4.4.8.2. Prices of milk and milk products in the study area.  
Current study revealed that the price were higher in urban than rural and peri-urban area. 
The price of cooperative was lower than individual farmers. 
Table 4.24. Price of milk and milk products in EB in the study area.  
Milk product   urban Peri-urban Rural  Overall mean  
Quan-
tity  
Min  
price 
Max  
price 
Min  
price 
Max 
price 
Min  
price 
Max  
price 
Min  
price 
Max  
price 
Fresh milk birr/lit 1litre  9 15 7 12 7 10 7.67 12.33 
Yoghourt birr/lit 1litre 14 24 5 15 - - 9.5 19.5 
Butter birr/kg 1kg  120 140 90 120 75 110 95 123.33 
Cottage cheese 
birr/kg  
1kg  25 35 15 25 - - 20 30 
EB=Ethiopian Birr; Min=Minimum prices; Max=Maximum prices.  
The minimum fresh milk prices recorded in rural and peri-urban collected cooperative 
from farmers and to sale Bahir Dar town retailer at 9 birr and maximum fresh milk prices 
recorded in urban area for consumer followed by peri-urban and rural. Maximum prices of 
Yoghourt, Butter and Cottage cheese (traditional Ayib) ware recorded in urban and peri-
urban. The price was statistically significantly higher (p<0.001) in urban and peri-urban 
than rural production system. The current result showed minimum price was 7.67 birr and 
maximum price was 12.33 birr, greater than amount milk sold to milk sell group reported 
79 
 
in Mieso District by Kedija Husen, (2007) and Assaminew Tassew, (2007) in Bahir Dar 
Zuria and Mecha districts minimum 1.86birr and maximum 2.1birr.   
4.4.8.3. Smallholder Milk Cooperative Establishment in Study Area 
 In the present study two dairy cooperatives were identified in Bahir Dar Zuria woreda; 
one in Sebatamit rural kebele and the other in Andassa rural kebele. Currently, there is no 
dairy cooperative in Mecha and Y/Densa woreda because distracted after one year estab-
lished. 
Abay Zuria dairy cooperative, which is found in Sebatamit RK (7 km from Bahir Dar 
town ), was established in August 2005 with the objective of facilitating dairy marketing 
in the area. It had 21 founding members with 4000 Birr gross capital of establishment and 
the number of members increased to male=70 and female=5  in 2015. Currently, the aver-
age volume of milk collected per day in this cooperative ranges from 440- 600 liters de-
pending on availability of milk. On the other hand, Addis Alem dairy cooperative, which 
is found in Andassa RK (22 km from Bahir Dar town), was established in May 2004 with 
the objectives of facilitating dairy marketing in the area. It had 14 founding members with 
3000 Birr gross capital of establishment and in 2015 the number of members reached 
male=27 female=1. The current average volumes of milk collected per day in Addis Alem 
cooperative ranges from 110 – 150 liters. 
Both cooperatives collect milk from members as well as non-members at a fixed price 
from both local as well as crossbred cows. When receiving the milk, both cooperatives do 
milk specific gravity test using lactometer to check possible adulteration of milk with wa-
ter. The cooperatives collect only morning milk due to lack of cooling facilities. After col-
lection, they separate milk into cream and skim milk. The cream was totally used for but-
ter making after 2-3 days of fermentation using hand driven improved churn, while the 
skim milk was used either for direct sale or converted into cottage cheese (Ayib). The but-
termilk (which is obtained after churning the cream) was neither used for sale nor for Ayib 
production. 
At both cooperatives four types of dairy products were marketed: fresh whole milk, skim 
milk, butter and cottage cheese. Liquid milk was stored in stainless steel container. Butter 
and Ayib were sold to consumers by weighing 1 kg and wrapping in plastic material. The 
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marketing outlets used by the cooperatives were individual consumers and retailers. The 
purchasing price of fresh whole milk from the producers and selling price of the milk 
products produced at the cooperatives were shown in (Table 4.25). 
Table 4.25. Marketing price of the dairy products produced at the dairy cooperatives   
Types of dairy product  Abay Zuria dairy cooperative Addisalem  dairy cooperat 
 Purchasing p. Selling p.  Purchasing p. Selling p.  
Fresh whole milk 
(Birr/liter)  
7.00 9.00 7.00 9.00 
Skim milk (Birr/liter)  - 8.00 - 8.00 
Cottage cheese (Birr/kg)  - 15.00 - 15.00 
Butter (Birr/kg)  - 140.00 - 140.00 
P=Prices. 
4.4.8.4. Constraints of Milk Cooperative 
The most important constraints encountered by the cooperatives are: lack of market access 
during fasting month, less demand for processed dairy products such as cottage cheese and 
frequent breakage of cream separator in their order of importance. The profitability of 
these dairy cooperatives remains low as far as the constraints continue to exist. Hence, de-
vising possible intervention strategies to overcome these constraints is of paramount im-
portance for the success of these emerging dairy cooperatives. Some of the possible im-
provement measures to be taken at the dairy cooperatives may include: giving enough 
technical and financial support to the dairy cooperatives as they are serving as an im-
portant market outlet for farmers; equipping the dairy cooperatives with necessary facili-
ties such as providing inputs to the members so as to improve productivity of their ani-
mals; establishing market linkage with major hotels in Bahir Dar town and with Bahir Dar 
University. Moreover, continuous training of farmers on how to ensure good quality milk, 
milk testing methods, milk marketing, etc. supported by field visit to related institutions 
and/or to other similar dairy cooperatives is important. Re-establishment of cooperative in 
Mecha and Y/Densa district must be believed to the farmers’ interest.  
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4.4.9. Breed Preferences of Dairy Farmers across Study Area 
All respondents prefer Holstein Friesian (90.33%) breed compared to Local (6.67%) and 
Jersey (3%) breed. The majority of respondents stated in all production systems (95%), 
have commitment to continue crossbreeding with high exotic blood levels in crossbred 
offspring (Genotype composition). That means they did not keep the initial proportion of 
exotic genes in their herd constant but they need to improve by increase exotic blood level 
and also need to use different exotic blood breed types. 
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Figure 4.2. Breed preferences across the study are . 
As shown on Figure 4.2. Crossbreeding local animal with Holstein Frisian of exotic breed 
by using AI to improve blood level was the most practiced strategy in all Rural, Urban and 
most of peri-Urban area. Current result was similar with the finding of kahi (2002). Who 
state that Utilization and improvement of the desired crossbred population can only be ef-
ficient in situations where breeding programmers’ with well-defined breeding objectives 
are developed; which is often lacking at smallholder level in the tropics. Similar findings 
were documented, for example, by Rege et al., (2001) for the Kenyan Zebu breeds, where-
as, crossbred animals were preferred for their dairy traits (Ababu Dekeba et al., 2006; Effa 
Kefena et al., 2006). 
4.5. Major Challenges on Input Delivery for Dairying across the Study Areas 
Concentrate feed and Agro industrial by product is very crucial for dairy animal for their 
energy balance and giving production but a shortage of inputs delivery and unbalance cost 
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of dairy input like Feed (concentrate feed, roughage and forage seeds), improved breed 
(Heifers or bulls), health facilities (medicine) and AI facilities (Liquid nitrogen, semen, AI 
technician) was reported in study area.  
Table 4.26. Percent on shortage of dairy inputs supply across the study area.   
Type of input  Rural   Peri-urban   Urban  Overall  
Concentrate feed/AIBP 29  38  38 35 
Improved breed supply 23  29  29 27 
AI facility  10  23  23 18.67 
Health care facility  38  10  10 19.33 
AIBP=Agro Industrial Byproduct. 
In the present study even if there was comparatively  access of dairy input supply in the 
area but the farmers in all study areas had a difficulties to acquire concentrates feeds, agro 
industrial byproducts , medicine and semen as they want in quantity and quality. As listed 
in (Table 4.26) in rural area health facility rank as 1st problem with result 38 percent. 
Shortage of supplying concentrate feed and agro industrial by product were 2nd rank. It 
may be due to that even if there was other feed available in rural area in terms of supply-
ing concentrate feed and agro industrial by products that needed for dairy animals espe-
cially for crossbreds not satisfy the demand.  Shortage of improved breed and AI facility 
were ranked as 3rd and 4th problems. In urban area and peri-urban area Shortage of sup-
plying concentrate feed and agro industrial by product was ranked as 1st with 38 percent 
followed by shortage of supplying improved bred, AI and health facilities as 2nd, 3rd and 
4th rank with result of 29, 23 and 10 percent respectively.  
As a whole a shortage on feed and improved breed supply which were the first and second 
rank problems with result 35 and 27 percent that case hinder dairy development. Also 
shortage of AI and health care facility are the 2nd and 3rd problem in dairy production. 
These findings was similar to those of  Addisu Bitew et al., (2011) and Haile-marim Me-
konnen et al., (2010) in Amhara region state that the seriousness of resource, service and 
input related problems were the main problems on dairy production.  
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Chapter 5. CONCLUSION AND RECOMMENDATION  
5.1. CONCLUSION  
The current study was conducted to assess milk production and reproductive performance 
of crossbred and indigenous dairy cows at farm level under small scale farmer’s manage-
ment condition. Accordingly, productive performances traits like daily milk yield and its 
projected lactation milk yield and lactation length; and reproductive performances traits 
like age at first services and age at first calving, calving interval, number of service pre 
conception of indigenes and their crossbred of different exotic blood level cows and breed 
preference of the farmers, characterization of extension service and marketing were stud-
ied by analyzing survey and monitoring data captured from 180 house hold. It was ob-
served that significance difference on production and reproduction performance existed 
among different blood grade categories (0%, 25%, 50% and 75%) within three production 
systems being defined as rural, perri-urban and urban setting. 
The survey result in this study confirmed that the performance of indigenous and cross-
bred cows for milk yield traits had increased as exotic blood level increase which was ob-
served for 25%, 50% and 75% had 1.86±0.63, 4.33±0.61 L/day, 6.33±0.88 and 6.76±0.44 
L/day respectively. From the result of monitoring study, (daily milk yield) for indigenous 
and crossbred of different exotic blood level of 25%, 50% and 75% dairy cows were 
2.36±0.84L/day, 4.49±0.65 L/day, 7.34±1.01 L/day and 8.78±1.82L/day, respectively. 
This significance difference was due to low feeding practice, poor health care and genetic 
differences for local and crossbreed dairy cow. It was observed that daily milk yield of 
cows was affected by different factors like (parity, stage of lactation, season of sample 
taken and production systems). Monitoring study had shown similar trend of performance 
improvement on crossbred animals to the survey study in terms daily milk yield and total 
projected lactation yield.  
Reproductive performance which was indicating that the high grade animals were having 
lower age at first service and at first calving, lower day open and shorter calving interval. 
As exotic blood level of crossbred animal was increased the rate of increment in reproduc-
tion became decrease which is due to declining in heterosis effect, poor feeding system 
and poor health care so; it’s a best making backcross after reaching high reproduction of 
crossbred exotic blood level of greater than 75% to re-enhance heterosis effect. The breed 
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preference of dairy farmers under this study had shown that the farmers under rural, peri-
urban and urban setting had preference for Holstein Friesian. The reason of selection for 
Holstein Friesian by all production system farmers preferred selling milk than processing 
it to butter.   
Lack of marketing channel and lower extension services were the major problems that 
hindering dairy production in study area. A shortage of inputs delivery and unbalance cost 
of dairy input like improved breed (Heifers or bulls), AI facilities (Liquid nitrogen, semen, 
AI technician) and health facilities (medicine) also major problem in study production sys-
tem.  
Generally reproductive and productive performance of crossbred with different exotic 
blood level and indigenous dairy cows was affected by different factors like exotic blood 
level, production systems and management practice. Properly placing the genotype to right 
production system (it more best assigning high exotic blood level (75%) to Urban area, 
Medium exotic blood level (50-75%) to Peri-urban and lower exotic blood level (25% to 
50%) to rural area according to their management practice (feeding practices, health care 
and housing), and improving management and regularly supplying dairy inputs can im-
prove dairy productivity and sustain dairy industry.  
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5.2. RECOMMENDATION  
Reproduction and production performance of crossbred and indigenous dairy cattle are 
mostly affected by management (feeding, housing, health care and breeding), Gene, and 
production system. Based on the present study, the following areas need attention to sup-
port dairy production to be developing into a market-oriented business operation in study 
area. 
 There should be sustainable extension service that addresses problems of lack of 
knowledge for rural farmer, health care and AI services. 
 As indigenous breeds had the ability of better adaptability, there should be a con-
trolled crossbreeding strategy in line with conservation of the local adaptive traits 
of the breeds under study. 
 To receive optimum profit from exotic inheritance, it calls for creating strategic 
breeding systems independently under each production system to allocate right ex-
otic blood level at right place with consideration of adaptation problem (it more 
best assigning high exotic blood level (75%) to Urban area, Medium exotic blood 
level (50-75%) to Peri-urban and lower exotic blood level (25% to 50%) to rural 
area according to their management practice (feeding practices, health care and 
housing), market access and management practice of farmers in each production 
systems. 
 Dairy union and cooperatives can solve shortage of marketing and milk prices, so 
establishment of dairy cooperative is important in rural production system. 
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Chapter 7. APPENDICES  
7.1. Appendices Tables 
Appendix: Table7.1.  Mechanisms used to identify exotic blood level of crossbred 
cows/heifers estimation. 
Probability of Dam exotic blood 
level certified from source and 
supplied farmers 
Probability of Sir/bull exotic blood level  at AI center 
/Natural service 
50%  62.5%  75%  87.5%  100%  
           Estimated  Offspring exotic blood level 
0%(Local)  25%  31.25%  37.5%  43.75%  50%  
25%  37.5%  43.75%  50%  56.25%  62.5%  
50%  50%  56.25%  62.5%  68.75%  75%  
62.5%  56.25%  62.25%  68.75%  75%  81.25%  
75%  62.5%  68.75%  75%  81.25%  87.5%  
87.5%  68.75%  75%  81.25%  87.5%  93.75%  
100%  75%  81.25%  87.5%  93.75%  100%  
0%(Local)  25%  31.25%  37.5%  43.75%  50%  
25%  37.5%  43.75%  50%  56.25%  62.5%  
To identify the exotic blood level of cow or heifers that do not have Certificate and for the 
cow/heifers born in heard of farmers, first giving guide line for farmers as listed in table 
above; how to determine probability of exotic inheritance of their dam and bull line that 
gave service and calve respectively, after that determining exotic blood level of current 
cow/ heifers easily occurred.  
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Appendix: Table7.2. Total family size and family member’s working on field 
Location  Parameter  <7y 
M 
7-15yM ˃15y 
M 
<7y 
F 
7-15y 
F 
˃15y 
F 
Age of 
HH 
Peri-urban  Mean  0.18 0.93 1.75 0.47 0.63 1.67 46.22  
 Minimum 0 0 1 0 0 1 22 
 Maximum 1 3 4 2 3 4 68 
 SD .390 .918 .856 .623 .823 1.020 9.819 
Rural  Mean  .41 1.12 1.70 .31 .95 1.64 46.81 
 Minimum 0 0 0 0 0 1 26 
 Maximum 2 3 5 2 2 4 67 
 SD .587 .827 .980 .539 .789 .795 9.574 
Urban  Mean  .40 .95 1.92 .25 .82 1.83 48.88 
 Minimum 0 0 1 0 0 1 27 
 Maximum 1 2 4 1 2 5 64 
 SD .496 .783 .764 .439 .712 .903 9.477 
Y= year; M=Male; F=Female; SE=Standard Error; SD=Standard Deviation. 
Male respondents=164 (90.6%)                                Female respondents=17(9.4%) 
Appendix: Table 7.3.   Mechanisms how to get first Crossbred Animal 
Ways to get first crossbred Frequency  Percent  
Ngo  4 2.2 
Market  85 47 
Relatives  0 0 
AI 45 24.9 
Ngo=Non-governmental organization; AI=Artificial Insemination. 
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Appendix: Table 7.4. Purpose of keeping cattle in the study area (weighted average scores) 
Activity  Rank Rank  
1 2 3 4 5 6 7 Score  Index  
Drought power 79 94 4 2 0 0 0 1145 0.2301 1 
Milk 75 51 18 16 0 24 0 1033 0.2075 2 
Reproduction  25 32 90 19 11 3 0 932 0.1873 3 
marketing 0 0 23 66 52 39 0 613 0.1232 4 
Meat  0 2 26 19 17 55 4 383 0.0770 6 
Transportation  0 0 7 25 27 13 108 350 0.0703 7 
Manure  0 0 12 33 73 46 17 520 0.1045 5 
Index = [(7 for rank 1) + (6 for rank 2) + (5 for rank 3) + (4 for rank 4) + (3for rank 5) + (2 
for rank 6) + (1 for rank 7)] divided by sum of all weighed reasons mentioned by respond-
ent. 
Appendix: Table 7.5. Feed resource across the study area. (N=180).   
Feed resource  Rank  Rank  
 1 2 3 4 5 6 7 Score  Index  
Crop residue  110 18 8 8 10 24 0 1037 0.1895 1 
Hay  28 65 61 2 24 0 0 971 0.1775 2 
Private grazing land  13 45 34 29 8 12 37 732 0.1338 3 
Concentrates   15 32 27 20 0 33 50 628 0.1148 4 
Attela and Brint  10 10 6 45 45 51 14 591 0.1080 5 
Improved forage   0 25 8 32 25 55 35 538 0.0983 6 
Communal grazing land   0 10 20 29 32 52 36 512 0.0936 7 
Zero grazing   4 0 35 15 10 47 69 456 0.0834 8 
N=Number of respondents Attela and Brint are byproducts of traditional beverages of Tel-
la and Arekie respectively. 
Index = [(7 for rank 1) + (6 for rank 2) + (5 for rank 3) + (4 for rank 4) + (3for rank 5) + (2 
for rank 6) + (1 for rank 7)] divided by sum of all weighed reasons mentioned by respond-
ent. 
Materials Used 
Measuring graduated jog was used for daily milk measurement. 
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 Coding sheets and guides for enumerators – the study team should develop data codes for 
categorical variables, ideally with the help of customized illustrations.  
Digital photo and video cameras, which are needed to capture images of animals and can 
also be used to record subjective data; Writing materials and bags; Communication 
equipment; and Means of transport (field vehicle, motorcycles, bicycles, etc.). 
7.2. Appendix Figures 
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Figure 7.1.Socio-economic characteristics of the respondent. 
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Figure 7.2. Household Land holding capacity of the respondent. 
 
Figure 7.3.calf feeding in the study area during monitoring. 
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Figure 7.4.Mecha dairy cooperative  
 
Figure 7.5. B/Zuria  and Mecha milking female participant during monitoring 
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Figure 7.6. Abay Zuria Dairy cooperative in Bahir Dar Zuria destrict. 
7.3. Appendix Survey Questionnaire used for the study for individual interview 
Questionnaire on the characterization of milk Production and reproductive performance of 
local and cross dairy breed in Mecha, B/Dar Zuria and Ylmana Densa Districts of West 
Gojjam Zone, Ethiopia. 
District---------------- PA ----------------- Altitude -------------m. a.s.l  
Name of data collector---------------------------------- Date---------------- Signature------------ 
Farmers household Characteristics  
1. Name of the farmer _____________________________________Male/Female    Fami-
ly size (Male) ______, Female _____, total _______ 
2-Age of the household head ____________ (yrs)  
3-Relegion of household head (HHs)    A/ Orthodox     B/ Muslim    C/ Protestant   
D/Traditional   E/ Catholic      F/ Other Specify_______ 
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4- Marital status        A/ Married         B/Single        C/ Widow   D/ Divorced       E/Not 
relevant  
5- Educational level of the household        
Sex and age group Number  Educational level1 
1. Household head   
2. Spouse   
3. Sons <7 years   
4. Sons 7-15 years   
5. Sons 16-30 years   
6. Daughter <7 years   
7. Daughter 7-15 years   
8. Daughter 16-30 years   
9. Others (specify)   
1A. Illiterate   B. Read and Write  C. Elementary school  D. High school  E. Diploma and 
above: 
Land ownership and use  
1. Total farm size (ha) ----------------------------- 
                                                   Own                                                      Rent  
 Crop including Fallow Land   _______ (unit)                           ----------------------        
 Grazing (including land for hay) land _______ (unit)               -----------------------      
 Other (specify)             ____________ (unit)                            ------------------------ 
1. What types of barn do you have for dairy cattle  A/ House-------- open barn -------
separate enclose------  B/ Backyard enclosure (fenced) ____ C/ Housed together with hu-
mans’ _____   D. Others ______________________________ 
1.1 Floor type     A/Concrete     B/stone slab     C/Hardened soil                      2.2 Ventila-
tion             A/good     B/poor 
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2. Frequency of cleaning the barn   A. Three times a day     B. Two times a day     C. Once 
a day       D. Others (specify) ____ 
3. What type of herding management do you have for your milk cattle? (if it is in both dry 
and rainy season select both for specified milking cattle) 
Management type Day Time Night time 
Calves Dry season Rainy 
season 
Dry season Rainy season 
1. Grazing 
    
2.Tethering 
    
3. Stall feeding 
    
4. Others (specify) 
    
Local cows 
    
1. Grazing 
    
2.Tethering 
    
3. Stall feeding 
    
4. Others (specify) 
    
Crossbred cows 
    
1. Grazing 
    
2.Tethering 
    
3. Stall feeding 
    
4. Others (specify) 
    
4. What are the facilities in the barn?    A/ Water trough (WT) ___ B/ Feed trough (FT) 
___   C/ WT + FT ____  D/ No facilities______ 
10. What type of housing materials used?  
 Housing materials  Roof  Wall  Floor  
A Iron sheets     
B Grass     
C Wood     
D  Stone     
E  Others     
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11. Number of farmers (Got) using in a specified communal grazing land _______ 
12. Number of dairy cow/Herd size 
No. Breed type 
Age group 
Cow Heifer 
Calf Fe-
male 
Calf 
Male 
Bull 
Ox/cast  
1 Cross breed 25%       
1.1 50%       
1.2 75%       
1.3 Higher than 75%       
2 Local breed       
3 Exotic breed       
 Total population        
Livestock ownership & demography 
TYPE NUMBER BLOOD 
LEBLE2 
ORI-
GION3 
PURPOSE4 Rank  
Local cows      
Crossbred cows      
Local oxen      
Crossbred oxen      
Local heifers      
Crossbred heifers      
Local bulls      
Crossbred bulls      
Local calves      
Crossbred calves      
Sheep      
Goats      
Chicken      
Horses      
Donkeys      
Mules      
Honeybee colony      
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1. Blood level: A/ Local X exotic   B/ Back cross to local   C/ Back cross with exotic      D/ 
Advanced crosses (>75%) 
 N.B: for more than one choice please write the code plus the number of cattle in brack-
et. 
2. Sources: A/ Parent    B/born inherited   C/ Purchase    D/ Gift    E/ Other NB: For more 
than one choice please write the code plus the number of animals in bracket. 
2. Rank in decreasing order of importance a maximum of 3 main purposes of keeping each 
livestock category: A/ Milk-------- B/ Meat ---- C/ drought power------ D/ Transportation--
-- E/ manure ----------F/ dowry and gift------- G/ reproduction---- H/ Other (specify)------- 
3. Who participates in the dairy farming activities with regard to 
S/N Activities <16children  >16children Hired  Adult  
  M F M F M  F  M F 
1 Herding         
2 Milking         
3 Processing         
4 Cleaning         
5 Sale of dairy product         
6 Sale of animal         
7 Feeding of animal         
8 Feed collection         
9 Health monitoring         
Milk Production Systems, consumption, processing and marketing 
1. What are your major livestock activities?   A/ Milk production  B/ Small ruminant pro-
duction         C/ poultry production   E/ Mixed Farming 
2. How long have you engaged in milk production? ______________________________  
3. How many times do you milk your cow per day?  3.1. Local Cow A/ Once a day         
B/ Twice a day          C/ Three times a day  3.2. Cross cow A/ Once a day         B/ Twice a 
day          C/ Three times a day 
114 
 
4. How much liter on average do you get?    4.1. Local cow        A/ per day __________ 
liter             B/ per lactation ____________ liter 4.2. Cross cow       A/ per day 
__________ liter              B/ per lactation ____________ liter 
5. How long does the cow stay milked? Local _____________months     How long does 
the cow stay milked? Cross ________________months 
6. Describe the milking procedure? Local  ______________________Crossbred ________ 
 7. Do you milk your animals in the absence (death) of their calves?   A/ Yes   B/ No 
8.Ifyes,how?Local _______________________________    crossbred ________ 
9. Do you stimulate the udder before milking?     A/ Yes/     B/ No 
10. If yes, what is the means of stimulation? (Allowing the calf to suckle, washing by 
slightly hot water) _______________________________ 
11. For how much time the calf stayed with his dam to suckling?  A/ For 10 minutes       B/ 
For 20 minutes    C/ For 15 minutes  D/ For 5 minutes  
12. Do you know cross breed calf suckle? A/yes    B/no      Why? ------------------------------ 
13. How many months do the calf stay suckling? (4, 5, 6 months.....) 
14. Do you know how much milk is taken by the calf?         A. Yes         B. No  
15. If your answer is yes, how much? ----------------------------------------- Liters  
16. How much teats the calf will suckle? A. One teat   B. Two teats   C. Three teats D. 
Four teats  
17. What are the milking practices observed in your dairy farming?  A/ Alternate suckle 
and milk?      B/ Once suckle and milk?    C/ No suckle and milking  
18. For how long do you cow stay un-milked before delivery?  
Locl___________________ 
Cross---------------------------------------------------- 
19. What is the Stage of lactation of Local and Crossbred cattle and frequency? 
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Period of lactation Time and amount of milk produced in 
liter 
Remark 
Morning   Mid-day  Evening 
 
Local   Early lacta-
tion 
    
Mid of lacta-
tion 
    
Late lactation 
    
Crossbred   Early lacta-
tion 
    
Mid of lacta-
tion 
    
Late lactation 
    
20. Why do you keep crossbreed animals in your farm?   a. They produce higher amount 
of milk.  b. They produce calves faster         c. They grow better and faster.           d. All 
21. Do you have different problems with the different breeds of your animals?  a. Yes    b. 
No 
22. If yes, which are the problems? (Only one best answer)  1. Local    2.Cross    3.Exotic 
A. Internal parasites…B. External parasite….C .Heat Stress…D. Require more 
feed.. 
Milk Handling  
1. What type of milking equipment do you use for the different dairy products produced? 
______________________________________________________________________ 
2. What traditional methods do you use to preserve raw milk? _____________________ 
3. Do you smoke milking utensils?          A/ Yes      B/ No  
4. If yes, what is the purpose of smoking? ______________________________________ 
5. What are the plants used for smoking milking equipment? _______________________ 
6. Milking hygienic practice A/ Wash milkier hands and milk vessels      B/ Wash udder 
before milking   C/ Wash udder before and after milking      D/ No hygiene F/ Use towel 
7. Do you process milk to its byproducts?  A/ Yes           B/ No 
8. If yes, what are the byproducts you process (butter, cheese, Yogurt ...) 
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9. Is there any means of preserving dairy products while transporting to market? A/ Yes B/ 
No  
10. If yes, describe______________________________________ 
11. How many kg of butter you get from one churning? ____________________ 
Type of cow Amount of milk 
churned at a time 
(lt) 
Amount of butter 
produced (kg) 
Amount of cheese 
produced (kg) 
1. Local 
   
2. Crossbred 
   
12. At which season/month(s) do you fetch the maximum and minimum price from the 
Sale of milk and milk products? 
Products Minimum Maximum 
price (birr) Season 
and/months 
price (birr) Season 
and/months 
Milk 
    
Butter 
    
Cheese 
    
Yogurt 
    
13 . Codes for months: 1. January 2. Feb. 3. March 4. Apr. 5. May 6. June 7. July 8. Aug. 
9. Sept. 10. Oct.   11. Nov. 12. Dec. N.B: For more than one choice writ possible code 
14. What factors affect the price of milk and milk products? ________________________ 
15. Sales of products and prices 
Description Season 1 (Low price sea-
son) 
Season 2 (High price sea-
son) 
Outlet 1 Outlet  
Raw milk 
  
Buyer type 
  
Qty/day or week 
  
Price/unit 
  
Mode of payment16 
  
Distance travelled/day in 
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km 
Butter 
  
Buyer type 
  
Qty/day or week 
  
Price/unit 
  
Mode of payment 
  
Distance travelled/day in 
km 
  
Cheese /ayib  
  
Buyer type17 
  
Qty/day or week 
  
Price/unit 
  
Mode of payment 
  
Distance travelled/day in 
km 
  
1. Codes for sales outlet:   a. Farm gate (homestead)     b. Market place     c. Delivery to 
buyer 
2. Codes for buyer type:   a. Consumer    b. Trader     c. Catering shop      d. Organization 
(hospital/school/hostel),     e. Collection point of Coop enterprise       f. Others 
3 . Code for mode of payment:    a. Cash     b. Cash in advance     c. Credit      d. Others 
4 .Codes for buyer type:       a. Consumer      b. Trader            c. Catering shop                          
d. Organization (hospital/school/hostel),     e. Collection point of Coop enterprise        f. 
Others 
16. For what purpose do you mostly use the money that you get from the sale of milk and 
milk products     a. Farm inputs    b. Food and non-food items     c. House construction        
d. Teach children,                e. other________________ 
17. Would you mention the transport cost of milk products (for a double trip of a sell)? 
18. Please specify the frequency of selling milk products in a month. ________ 
19. Is there any period that you have problem of marketing your milk products? A. Yes B. 
No 
20. If yes, which months? a. Fasting month’s b. In any month of the year, specify 
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21. Have you ever experienced spoilage of milk and milk products due to lack of market?         
A. Yes                     B. No 
22. Do you use milk for a purpose other than drinking (e.g. medicinal value?) 1. Yes 2. No 
23. If yes, what type of milk for what type of diseases? ________________________ 
24. What type of churn do you use?   a. Gourd     b. Clay pot      c. Other 
25. Uses of butter   a. consumption    b. For market    c. ointment    d. Other (specify) 
26. Uses of buttermilk   a. consumption  b. For market   c. For cottage cheese making  d. 
animals e. Other (specify) 
27. What type of milk do you use to produce cottage cheese?   a. Whole milk b. Buttermilk 
c. Both whole milk & buttermilk 
28. What other(s) traditional milk products do you produce? ___________________ 
29. How is milk consumed?     a. In its raw state      b. After souring       c. After boiling 
30. Which milk products do you use for family consumption? Please include a column for 
‘Proportion used for home consumption and sale’ 
Milk products Amount  Prioritize/Rank 
for home con-
sumption 
For 
sale 
Remark  
Fresh milk  
    
Fermented milk 
    
Buttermilk 
    
Cottage cheese 
    
Ghee/ aguat 
    
Metata ayib 
    
Zure 
    
31. If yes, who has the priority in the household? a. Children b. Wife c. Husband d. Others 
(specify)________ 
32. Did you encounter sickness due to consumption of contaminated milk? 1. Yes 2. No. 
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33. What are the major problems with respect to milk production, processing and market-
ing of milk products? (Prioritize) ______________________________ 
34. What is the trend of milk production in the last 5 years?    a. Increased         b. De-
creased           c. No change 
35. In what way shall the government contribute to bring development in milk enter-
prise?_______________________________ 
 Milk Utilization pattern Amount in liters/day 
A   Total Milk produced 
 
B  For calf feeding 
 
C  For home consumption 
 
D  For processing 
 
E  For sales 
 
 
Calf Rearing Practices 
1. Do you wean your calf? A/ Yes B/ No 
2. If yes, at what age do you wean the calf (in months)? 
  Local                                                              Crossbred 
A/ Male _________                                         _________ 
B/ Female _________                                       _________ 
3. If yes, which type of weaning do you exercise?     A/ Partial weaning     B/ abrupt wean-
ing    C/ Other (specify) _____________ 
4. Who weans the calf mostly?  A/ The cow refusal B/ Owner C/ Refusal of the calf due to 
lack of milk D/ Others (specify) 
5. If the owner does weaning, explain the reason?      A/ To get more milk B/ Prepare the 
cow for mating            C/ Give rest time for next calving D/ Combination of them                        
E/ Others (specify) _______ 
6. System of weaning exercised by the owner? A/ Isolation and herding separately 
B/Protection from sucking without isolation   C/ Other (specify) ____________________ 
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7. What method do you use for pre-weaning milk feeding?    A/ Bucket feeding (for local, 
cross or both)       B/ Partial suckling (for local, cross or both)        C/ Other (for local, 
cross or both) _______ 
8. Do you provide colostrum for your newborn calf?               1. Yes              2. No 
9. If no, why______________________________________________ 
10. For how long is the newborn calf supplied with milk (In months)?         A/ Local ____             
B/Crossbred _________ 
11. For how long newborn calves stay indoors until they start grazing?     A/ Local  __      
B/Cross  ______ 
Breed, Breeding and Reproduction 
1. Do you keep crossbred milk cow/s?               A/ Yes                      B/ No 
2. If yes, when did you start keeping crossbred milk cattle? _____________________ 
3. Source of crossbred heifer(s): A/ Government ranches   B/ NGOs   C/ Market   D/ Rela-
tives 
4. Merit and demerit of crossbred cattle compared with local cattle. 
                    Merit                                                  Demerit 
1. _________________________                    ___________________________ 
2. _________________________                   ___________________________ 
3. _________________________                   ___________________________ 
5. Which breed of milk cows do you like to keep in the future?    A/ Local    B/ Crossbred 
6. Why do you select it? ____________________________________________________ 
7. What is the average age at first calving (year)? A/ Local ___B/ Crossbred __ C/ Exotic 
_ 
8. In which month/season of the year cows come into heat? 
  Season                                                                      Month(s) 
Dry                                                                            _______________________ 
Rainy                                                                         _______________________ 
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Summer {June, Juley and August}                            ----------------------------------- 
Spring {September, October and November}           ------------------------------------- 
Winter {December, January and February}               -------------------------------------- 
Autumn {March, April and May}                               ------------------------------------ 
9. Which breed sire mostly you use for natural mating? A/ Crossbred         B/ Local         
C/ Both equally         D/ Unknown 
10. What is/are your criteria(s) to mate heifers? A/ Age          B/ Size         C/ Both age and 
size           D/ whenever they manifest estrus            
11. What type of breeding practices do you use for milk cows?  A/ Natural (bull service)         
B/ Artificial insemination (AI)         C/ Both 
12. If you use AI, what is the source of it? A/ Government recruited technicians’     B/ 
NGO’s      C/ Private      D/ Others (specify) ____ 
13. Which method do you prefer and why? A/ Natural (bull service)   B/ Artificial insemi-
nation 
14. Is there a problem of AI?              A/ Yes                        B/ No 
15. If yes, why? A/ No access        B/ Unwillingness of AI technicians’      C/ Shortage of 
liquid nitrogen and semen                       D/ Others (specify) ________________ 
19. Do you have your own breeding bull?          A/ Yes                           B/ No 
16. If yes, breed type_________________ 
17. If yes, how does it give service? A. Own herd only       B. Own and neighbor herd 
freely         C. Others (specify) ____________ 
18. If no, where is your source for the bull? A/ Neighbor     B/ Rent from neighbor    C/ 
Bull services (Rent)     C/ Others (specify) ______ 
19. Is mating seasonal?         A Yes           B/ No 
20. If yes, why?        A/ Due to feed shortage in some months        B/ Planned for heat pe-
riod and time of calving           C/ Other (specify) ______ 
21. If your mating is natural as well as seasonal or planned, how cows and bulls are 
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Protected from mating out of the season?     A/ Isolation       B/ Others (specify) 
__________ 
22. What are the peaks mating months of the year? (Mention in descending order) A/ -----       
B/ --------------------    C/ ---------------- 
23. How long (in years) a milk cow and bull stays in a herd for breeding in their lifetime? 
                             Cow                                                 Bull 
A/ Local ____________                                               _________ 
B/ Cross ___________                                                ________ 
24. What is the source of your replacement breeding bull? 
A/ Own herd        B/ Another herd             C/ purchase            D/ Other (specify) ________ 
25. How many calving are most likely to occur in the cow lifetime? A/ Local __B/ Cross-
breeds  
26. When do you mate the cow after calving (in days)? A/Local ___   B/ Crossbreeds 
_____ 
27. What is the average number of service per conception? A/ Local cows--- B/ Cross-
breed cow                
Cattle productivity  
1. What are the main constraints for dairy cattle production?  
Constraints  Tick  Rank  
Feed shortage    
Water shortage    
Disease    
Low genetic potential    
Market    
Others (specify)   
 
2. How many abortion cases occurred in your herd over the last 12 months? ------- 
3. What are the causes of abortions? ------------------------------------------------------- 
4. What is your breeding objective?  Prioritize  
 Breeding objectives  Yes  Rank  
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A Milk    
B Meat    
C Dual    
D Hide    
E Social value    
F Income sources    
G Others specify    
5. Do you castrate male bulls? A/yes, reason------------------------ B/no, reason ---------------
---- 
6. At what age and season you castrate? -----------------, ------------------------------  
7. Breeding/mating        A/controlled       B/uncontrolled  
If uncontrolled what is the reason? -------------------------------------------------------------------
--- 
8. What are the main constraints for dairy cattle breeding for you? -----------------------------
---- 
9. What do you expect from government to solve you face?--------------------------------------
--- 
10. What about from local and foreign NGOs too ------------------------------------------------- 
Extension Service  
1. Have you been provided with extension services with dairy     A/Yes           B/ No  
2. Did you have any contact with Development agent in your area?      A. Yes       B. No 
3. If yes, frequency of contact?     A. Once in a week       B. Once in two weeks        C. 
Once in three weeks         D. Once in a month        E. rarely           F. never 
4. If no, why?          A. No DA nearby          B . No need for service        C .Others (speci-
fy) 
5. What types of service most of the time you are getting from DAs?   A. Technical sup-
port            B. Theoretical information  C. Input Supply    D. Experience sharing    E. Oth-
ers specify_______ 
6. Have you ever taken any dairy training course?                      A/ Yes          B/ No 
7. If yes when and by whom? _____________________________________ 
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8. What are the major training areas? ____________________________________ 
9. Do you think the training have any value for you? Describe it. 
______________________ 
10. Do you get any livestock technology (forage seed ...) ________________________ 
11. Why do you keep Local cattle breeds?   A/ Better disease resistance quality  B/ Better 
resistance on heat stress.  C/ Absence of improved breeds   D/ They can fit for Drought 
purpose     E/ Lack of knowledge and skill to keep improved breeds      F/ I don’t know 
other means   
12. If you are only sticking on local animals, what was the source of your bull?  A/ Own 
source        B/ From neighbors       C/ From everywhere source    D/ others  
13. What type of a local bull you prefer?   A/  Fogera type     B/ Cross type      C/ I used 
the unknown      D/  Others? ________________ 
14. Do you have any major reason for your preference?      A/ Body conformation-----               
B/ Milk production--------C/ Better milk quality------D/ Better traction power------                                            
E/ Others Rank the reasons: _______________________ 
15. Do you have an experience of using   AI?                   A/ Yes          B/ No 
16. If no, why did not use it?   A/ We did not know its advantages    B/ We did not have 
any option to get AI service      C/ We did not have interest for Crossbreeding       
D/Others ____ 
17. Is there any project that supports the dairy sector in your locality? A/ Yes   B/ No 
18. Have you ever participated in the project?           A/ Yes        B/ No  
19. If yes, what are the major supports of the project? A/ Training   B/ Technology deliv-
ery        C/ Other ___________________ 
20. When did you start the dairy farming? ___________________________________ 
21. How do you get information on dairying most of the time?   A/ Radio        B/ Newspa-
per            C/ From farmer’s association   D/ From extension agents             F/ None  
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22. What are your reasons for doing dairy farming?    A/ To increase the household in-
come   B/ To safeguards the family against risk such as drought     C/ To use the animal 
products as the source of food                                               
23. Productive and reproductive performance. 
No.  Parameters Local breed Cross breed  
1 Age at first service (months)   
2 Age at first calving(months)   
3 Calving  interval (months)   
4 Days open/dray period (days)   
5 Length of post-partum period (days)   
6 Average lactation length (days)   
7 Average lactation yield(liters)   
8 Daily production per animal, peak period (liter)   
9 Daily production per animal, lean period (Liter)   
10 Average number of offspring given throughout their life   
Feed and Water use  
Feed  
1. Could you mention a maximum of three main types for each of the following clas-
ses of feeds you are using for milk cows? (In decreasing order of importance) 
Classes of feeds Reason  Rank  
1 hay   
2. Crop residues   
3. grazing land   
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4. improved forage   
5.concentrates   
6 hay and crop residue   
2. What are the main problems in the area of concentrate feed availability for milk cows? 
Rankly put.  A/ Lack of awareness-----B/ Lack of access------C/ Costly----D/ Others (spec-
ify).  
3. Which crop residue is your dominant feed? Rankly put.   A/ Teff straw----    B/ Barley 
straw-----      C/ Wheat straw----       D/ Maize and Sorghum straw-----   
4. To which classes of cattle do you give relatively more feed? Rankly put.  A/ Milking 
cows- B/ Milking + pregnant cows-----C/ Pregnant cows----D/ Dry cows ----- E/ Draught 
oxen----- F/ others (specify) ___ 
5. In what form are you using the natural grazing lands you have? Rankly put.   A/ Con-
tinuous grazing----                B/ Rotational grazing----             C/ Cut-and-carry system--- 
6. Do you supplement your lactating animals?         A/ Yes                    B/ No  
7. If yes, indicate the supplement feed type? -------------------------------------------------------
----- A/Separately   B/Group feeding   C/Others specifies…….and answer the following 
No.  
Classes of milk cattle   Dry season supplement  Rainy season sup-
plement 
 Frequency of 
supplementing6 
1 
Calves  
   
2 
Heifers  
   
3 
 Lactating cows  
   
4 
 Pregnant cows 
   
5 
Dry cows 
   
6 
 Bulls  
   
7 
 Draught oxen  
   
8 
Others (specify) 
   
Sources A/Oil factory B/Floor factory   C/Brewery factory D/Farmer E/Buy from proces-
ser F/ Buy from traders  
8. Do you often encounter feed shortage? If yes, when? _________________________ 
127 
 
9. How do you cope up with feed shortage in your locality? 
_________________________ 
10. Would you mention the average price of purchased feeds? 
Feedstuffs  
Sources  Average feed prices/100kg 
1. Hay 
  
2. Green grass 
  
3. Noug seed cake 
  
4. Wheat bran 
  
5. Salt (Nacl) 
  
6. Crop residues 
  
7. Others (specify 
  
Watering the animals 
1. What is the water source of cattle?   
Water sources Season  
Distance of water source 
from the homestead in 
km for a trip 
Availability 
of  
Water 
(month) 
Dray  Rainy  Year 
round  
  
1. Tap water 
     
2. Rain 
     
3. Wells 
     
4. Pond 
     
5. River 
     
6.Others(specify) 
     
2. What is the frequency of watering your animals? 
  
Species 
                                    Frequency 
No Wet season Dry season 
1 Crossbred milking cow    
2 Local bred milking cow   
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3 Crossbred calves    
4 Local bred calves   
Codes: Frequency: A/Free access B/ Once in a day  C/ Twice in a day  D/Three times in a 
day  
3. How far the water points from your home? ----------------------------Kms round trip.  
4. Do you think availability of water is a major constraint during the dry period?A/ Yes B/ 
No  
5. If the answer is yes, how did you alleviate the problem?  A/ by digging the ground wa-
ter     B/ By going long distance to the river   C/ Other means ___________________ 
6. What is your water related problem?      A. Scarcity/unavailability      B. Parasites C. 
Impurities                  D.  Distance 
Health  
1. What are the major dairy cattle diseases in your locality? List their local name and 
signs and symptoms of the disease?  
Type of 
disease 
Symptoms  Susceptible 
age group ^ 
blood level   
Source of 
occurrence  
Rank  Treatment  
Traditional    Mod-
ern 
       
       
^ = and 
2. Kind of veterinary service (Tick one or more)                          Distance from home (in 
Km) 
A. Government veterinarian --------------                                         ------------------------------ 
B. Privet veterinarian ----------------------                                         ------------------------------ 
C. Shop or market -------------------------                                          ------------------------------ 
D. Others specify…………………………………………........................................... 
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Marketing 
1. What do you use to bring agricultural inputs from the source? 
a. Transport car                    b. Own cart                     c. Equines                      d- others 
2. How much hour will you spent to reach to the nearest input market from your home?----
- 
3.  How do you evaluate the facilities related to road and transportation means in relation 
to Input use? 
4. Do you have access to market for your produce?     A. Yes                  B. No 
5. If no, what is/are the main constraint (s) regarding access to market?    A. Unable to get 
market information               B. Far distant of market place         C. Unable to get alterna-
tive market              D. Lack of means of transportation                         E. High market tax                
F. If other, specify_____________________ 
6. Where do you get heifer? A/Research center   B/Ranch   C/Agricultural office  D/Trader 
E/NGO 
7. Prices of heifer ……………Qt. ……distance ……… 
8. Others specify…………………………………………………………………… 
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